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ADDRESS 


To  the  President  of  the  University: 

I  present  herewith  the  eleventh  annual  report  on  the  progress 
of  the  geological  and  natural  history  survey  of  the  state.  In 
the  year  1882  the  only  field-work  done  was  that  performed  by  my- 
self in  the  counties  of  Winona,  Wabasha  and  Dakota,  and  the  re- 

• 

port  thereon  will  be  included  in  the  first  volume  of  the  final  report, 
now  in  press.  The  accompanying  report  embraces  important  mat- 
ter? coming  within  the  purview  of  the  survey  in  the  northern  part 
of  the  state,  that  have  as  yet  only  partially  been  worked  up,  and 
bence  does  not  really  embody  the  work  of  the  year  in  full,  a  con- 
siderable portion  of  which  has  been  devoted  to  maps  and  manu- 
scripts on  the  southern  and  western  counties. 

Respectfully  submitted, 

N.  H.  WINCHELL, 

Slate  geologist  and  curator  of  the  general  museum. 

Mat  21,  1883. 
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THE  MINERALOGY  OF  MINNESOTA 


■^  A  n*|Mirt  rcii<l  before  the  Minnesota  Academy  of  Natural  flciencea,  October,  1882.] 


By  N.  II.  WINCHELL. 


During  the  year  no  special  elFort  has  been  made  to  further  a 
Icnowieiige  of  the  mineralogy  of  the  state  by  this  committee.  But 
some  advance  has  been  made  by  the  publication  of  work  that  had 
been  done  before  by  others.  The  committee  has  not  had  any  meet- 
ings. This  is  partly  due  to  the  absence  of  the  chairman,  and  partly 
to  his  neglect  when  not  absent.  The  section  consists  of  N.  H.  Win- 
chell,  T.  B.  Walker,  A.  F.  Elliot,  C.  W.  Hall,  J.  A.  Dodge,  A.  H. 
Pearson,  N.  Butler,  R.  J.  Baldwin  and  M.  A.  Morey. 

In  the  inception  of  any  systematic  and  thorough  work  on  the 
mineralogy  of  Minnesota  it  is  obvious  that  the  first  thing  to  do  is 
to  find  out  what  has  been  done  already.  It  is  the  object  of  this 
paper  to  accomplish  that  for  the  Academy.  In  other  words  this 
paper  begins  vith  a  reference  to  publications  on  the  "minerals  of 
the  state  so  far  as  they  can  now  be  ascertained  —  a  kind  of 
iibliography  of  the  mineralogy  of  Minnesota  —  and  ends  with  an 
enumeration  of  such  minerals  as  are  known  to  occur  in  the  state, 
■and  a  statement  of  their  localities,  with  notes  on  their  characters 
.acd  peculiarities. 
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Bibliography  of  the  mineralogy  of  Minnesota. 

The  earliest  mention  of  any  minerals  in  Minnesota  is  to  be> 
found  in  the  Relations  of  the  Jesuit  missionaries.  The  pious  and 
venturesome  fathers  occasionally  mention  metallic  copper  in  pos- 
session of  the  Indians,  and  in  some  cases  attempt  to  give  some  idea 
of  the  whereabouts  of  the  mines  from  which  it  was  obtained,  but 
the  ir  statements  are  of  little  scientific  value.  La  Harpe's  '^History 
of  Louisiana'^  mentions  that  Le  Sueur  saw  a  large  mass  of  native 
copper  near  the  mouth  of  a  small  lake  at  a  point  four  leagues 
above  the  mouth  of  the  St.  Croix  river.  One  of  the  early  maps  lo- 
cates a  coal  mine  on  the  Minnesota  river  some  distance  above  its 
mouth.  Le  Sueur's  fanciful  copper-mining  took  place  in  1700  and 
1701  and  was  located  at  fort  L'Huillier,  near  the  mouth  of  the 
Blue  Earth  river.  Carver  i"»  his  ^'Travels"  first  alludes  to  the 
'*red  marble,"  of  which  the  Indians  made  their  calumets,  now 
known  as  catlinite^  and  to  various  black,  white  and  blue  clays 
found  in  the  same  part  of  Minnesota. 

Prof.  Wm.  Keating,  however,  in  1823  seems  to  have  been  the 
first  to  have  identified  any  minerals  by  recognized  ^nd  accepted 
scientific  terms  within  the  limits  of  Minnesota.  This  was  during 
his  expedition  with  major  Stephen  H.  Long  to  the  ''source  of  the 
St.  Peter's  river  and  to  lake  Winnipeek,"  wherein  he  acted  as  ge- 
ologist, mineralogist  and  general  chronicler.  It  is  true  that  mnjor 
Long  in  1817  in  his  narrative  of  a  ''Voyage  in  a  six-oared  skiflF  to 
the  falls  of  St.  Anthony"  had  enumerated  sundry  brilliant  pebbles 
which  he  had  gathered  on  the  summit  of  Gwinn's  bluflF,  in  Wi- 
nona county,  saying  they  consisted  of  ^^crystals  of  iron  ore^  sil'ceous 
crystallizations  beautifully  tinged  with  iron,  some  of  them  purple, 
others  reddish,  yellow,  white  etc.,  crusts  of  sandstone  strongly 
cemented  vith  iron,  and  I  think  set  with  solid  crystals  of  quartz;'^'* 
and  again  at  a  point  a  few  miles  below  the  mouth  of  the  St.  Croix 
he  mentions  a  bluff  which  he  ascended  on  the  slopes  of  which  he 
observed  a  variety  of  pebbles  and  stones  amongst  which  were  the 
agate  o{  ytkrious  hues,  chalcedony^  flinty  serventine^  ruby  and  rock 
crystals^  etc.;  but  as  major  Long  was  not  a  mineralogist  while 
Keating  was,  it  will  do  Long  no  injustice  to  accredit  the  first  ac- 
curate mineralogical  observations  to  Keating. 

His  first  observations  were  on  the  sands  that  compose  the  banks 
of  the  Mississippi  below  St.  Paul  (vol.  1,  p.  304).  He  remarks 
that  in  these  sands  sometimes  are  found  ^'carnelians,  agates,  jas- 
pers, etc.,  which  present  characteristics  analogous  to  those  observed 
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on  the  lAine  below  Oberstein,  and  iq  Scotland  where  they  are 
distinguished  by  the  name  of  Scotch  pebbles.'^ 

*  *  *  *  ''In  one  or  two  instances  while  examining  the  sand 
with  a  miscroscope,  a  white  transparent  topaz  with  its  dihedral 
summit,  could  be  well  made  out." 

At  the  mouth  of  the  Redwood  river,  Keating  enumerates  guar/;?, 
feldspar^  mica  and  amphibole^  and  dwells  on  the  great  variety  of 
combinations  which  they  assume  in  the  primitive  rocks  tl  ere  in 
situ.  At  the  lake  of  the  Woods  he  mentions  iron  pyrites  and 
veins  of  quartz;  and  on  the  authority  of  Dr.  Bigsby,  staurolite  is 
said  to  occur  in  the  slates  of  Rainy  Lake  river. 

Mr.  Featherstonhaugh  mentions  galena  not  far  from  Red  Wing; 
salt  springs  east  of  the  Pembina  hills;  and  bituminous  coal  at  lake 
Traverse. 

Mr.  George  Catlin,  whose  work  on  Indian  costumes  and  manners 
is  well  known,  visited  the  famed  red  pipestone  quarry  in  1836,  and 
was  the  first  to  procure  and  bring  away  for  chemical  examination 
a  piece  of  the  pipestone.  This  he  submitted  to  Prof  C.  T.  Jacksod, 
of  Boston,  who  gave  it  the  name  of  catlinite^  though  Gen.  H.  H. 
Sibley  insists  that  the  Indian  name  (e-yan-shah)  should  be  pre- 
served.  (Journal  of  the  council  of  Minnesota  1849,  p.  30.)  The 
paper  of  Mr.  Catlin  is  published  in  the  American  Journal,  (1) 
XXXVIII,  though  it  was  read  before  the  Boston  Society  of  Natural 
History,  Sept.  4th,  1839.  Dr.  Jackson's  analysis  is  in  the  35th 
vol.  of  the  American  Journal,  p.  3S8.  Of  this  pipestone  the  fol- 
lowing analyses  by  Prof.  Peckhara  have  been  published  in  the 
sixth  annual  report  of  the  geological  and  natural  history  survey 
of  Minnesota^  p.  101. 


silica  AIUTDlaa  Iron  Manganese  Magnesia  Lime  Alkalies  Water 

Jackson,                48.20     28.20    5.00       0.60          6.00      2.60  8.40 
Peckham,  (b'ght- 

colored)              5S.25     35.90  trace        —             —         —  6.43 

Peckham,  (red)     57.43     :^5  94    8.70        —           trace     trace  7  44 


The  geological  survey  of  Wisconsin,  Iowa  and  Minnesota^  by  Dr. 
D.  D.  Owen,  added  largely  to  the  accurate  mineralogy  of  the  state 
of  Minnesota.  This  was  carried  on  from  1847  to  1850.  As  we 
shall  have  occasion  to  refer  considerably  to  this  in  the  enumeration 
of  the  minerals  of  the  state,  as  well  as  to  some  of  the  following 
publications,  it  is  sufficient  here  simply  to  name  them. 
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In  Schoolcraft's  volume  giving  an  account  of  the  final^iscovery 
of  the  source  of  the  Mississippi  in  1831  and  1832  is  a  short  list  by 
Mr.  Schoolcraft  of  localities  of  minerals  observed  in  the  North- 
west in  1831  and  1832.  Among  these  localities  are  named  the 
following  in  Minnesota: 

Calcareous  tufa  in  the  gorge  below  th«^  falls  of  St.  Anthony. 

Granular  quartz,  falls  of  Pokegauia,  upper  Mississippi. 

Agate^  imbedded  in  trap-rocks  of  lake  Superior. 

Hornblende^  as  a  constituent  of  the  primitive  rocks  of  the  upper 
Mississippi. 

Argillite,  St.  Louis  river. 

In  Schoolcraft's  volume  entitled  "Summary  narrative  of  the 
discovery  of  the  sources  of  the  Mississippi,"  published  in  1854.  by 
Lippincott,  of  Philadelphia,  may  be  found  a  report  (p.  356)  by  Mr. 
Schoolcraft,  to  John  C.  Calhoun,  secretary  of  war,  on  the  geology 
and  mineralogy  of  the  region  of  the  upper  Mississippi,  bearing 
date  1822.  This  report  seems  to  have  been  published  first  in  1854. 
In  giving  a  description  of  the  pipestone,  now  generally  known  as 
''  catlinite^  he  applies  the  true  mineral  name  opwagonite^  saying  it  is 
the  Algonquin  word  for  calumet-stone  or  pipe-stone.  Realizing 
that  this  Algonquin  word  is  more  appropriate  than  that  applied  by 
Dr.  Jackson,  and  supposing  that  Schooler:  ft's  references  would 
bear  out  his  in)plied  earlier  use  of  thiS  designation,  I  took  the 
trouble  to  consult  his  earlier  reports  to  which  he  refers  with  a  view 
to  the  adoption  of  Schoolcraft's  name  should  it  prove  to  have  ante- 
dated the  word  catlinite.  But  it  was  found  that  in  his  *' View  of 
the  lead  mines  of  Missouri,"  published  in  1819,  to  which  he  re- 
fers, he  does  not  make  use  of  that  designation,  and  is  so  far 
ignorant  of  the  origin  of  the  substance  as  to  assign  it  to  the  Falls 
of  St.  Anthony.  Again,  when  in  182()  he  visited  the  falls  of  St. 
Anthony,  he  corrects,  it  is  true,  his  statement  that  it  is  found  here, 
and  assigns  it  to  the  coteau  des  prairies,  but  still  doe:^  not  employ 
the  term  opwagonite  in  the  report  of  that  expedition,  published 
under  the  title.  Narrative-journal  of  travels  from  Detroit  north- 
west through  the  great  chain  of  lakes  to  the  source  of  the  Missis^ 
sippi  river  in  1820^  as  a  member  of  the  expedition  under  governor 
Lewis  Cass.  It  seems  to  be  necessary,  therefore,  to  conclude  that 
Schoolcraft  invented  the  word  in  1854,  and  published  it  as  if  ap- 
plied in  1822.  If  Mr.  Schoolcraft  made  such  a  mineralogical 
report  to  Mr.  Calhoun  in  1822,  it  is  remarkable  that  it  was  not 
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published,  nor  referred  to  by  hira  in  his  volume  ou  the  discov*^ry 
of  lake   Itasca,  published  in  1834  by  Harper  &  Bros. 

Mr.  Schoolcraft,  in  1854,  also  enumerates  the  following  minerals 
and  mineral  localities  in  Minnesota: 

Iron-sand^  on  the  shores  of  Fond  du  Lac,  lake  Superior. 

Micaceous  ioxide  of  iron^  among  the  debris  of  the  St.  Louis  river, 
and  of  Fond  du  Lac. 

Ochery  red  oxide  of  iron,  "  Is  produced  near  the  spot  called  Big 
Stone  lake  on  the  head  of  the  St.  Peter's  river."  It  was  employed 
as  a  pigment  by  the  Indians. 

Quartz  is  mentioned  m  various  forms: 

Arenaceous,  the  sand  rock  of  many  localities. 

Psendomorphous^  shores  of  lake  Pepin;  having  taken  the  crys- 
talline impress  and  form  of  rhombohedral  crystals  of  carbonate 
of  lime. 

Chcalcedony,  shores  of  lake  Pepin. 

Carnelian,  siiores  of  the  upper  Mississippi. 

Agate,  shores  of  the  upper  Mississippi. 

Basanite,  (touchstone)  along  the  banks  of  the  upper  Mississippi. 

Mica, — in  minute  folisB — in  alluvial  soil  of  the  upper  Mississippi. 

Hornblende^  at  the  ^^  peace  rock ''  on  the  upper  Mississippi. 
[This  is  in  section  27,  Watab.— N.  H.  W.J 

Granular  ^rap^/7^,  in  a  small  vein  in  the  clay  slate  of  the  St. 
Louis  river,  at  the  head  of  the  nine-mile  portage.  It  is  coarse- 
grained and  gritty. 

Besides  an  occasional  mention  of  native  copper,  gold,  magnetic 
iron  ore,  coal  and  argentiferous  galena,  in  the  reports  of  the  early 
so-called  surveys  ot  the  state  and  territory  of  Minnesota,  most  of 
which  are  exaggerated  for  ambitious  and  speculative  purposes,  but 
little  is  added,  in  these  reports,  to  the  mineralogy  of  the  state. 
Their  authority  and  much  of  their  material  are  taken  from  Owen's 
earlier  Report  im  the  Geology  of  Wisconsin,  Iowa  and  Minnesrta, 

They  may  be  enumerated,  however,  in  the  bibliography  of  the 
state;  viz ,  Report  on  Geology,  No.  12  of  the  legislative  documents 
of  1861,  Anderson  &  Clark.    26  pp.,  8  vo. 

Report  of  Hanchett  and  Clark  on  the  geology  and  physical  geog- 
raphy of  the  northwestern  district  of  Minnesota.  1865,  82  pp.,  8vo. 

Report  of  H.  II,  Eames  on  the  metallifereous  region  bordering 
on  lake  Superior.     1865,  23  pp.,  8vo. 
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Geological  reconnoissance  of  the  northern^  middle  and  other 
counties  of  Minnesota^  by  H.  H.  Eames.     1866,  58  pp.,  8vo. 

Geology  and  Minerals.  Report  of  explorations  in  the  mineral 
regions  of  Minnesota,  in  the  years  184S,  1859  and  1864,  by  Col. 
Charles  Whittlesey.  1866,  54  pp.,  8vo.  This  phamphlet  is  more 
valuable  for  its  geology  than  its  mineralogy.  Its  errors  are  nu- 
merous, among  which  may  be  mentioned  its  identification  of  preh- 
nite  at  French  river  with  quartz,  and  of  labradorite  feldspar  at 
Split-rock  river  with  quartz.  The  summit  of  Carlton's  peak  is 
said  to  consist  of  gray  quartz. 

The  following  statement  is  quoted  from  this  pamphlet,  p.  41: 
'*  In  the  spring  of  1858  a  boulder  was  found  on  the  north  shore  of 
the  St.  Louis  river,  at  Rice's  point  below  Oneota,  having  a  metallic 
appearance,  with  a  pale  brass  color,  and  which  weighed  about  100 
pounds.  Various  accounts  have  been  current  as  to  the  locality  of 
this  mass.  Mr.  R.  B.  Carlton  said  it  was  found  by  Joe  Pose  soon 
after  the  spring  freshet,  in  the  sand  at  the  place  just  named.  In 
size  it  is  about  a  foot  long,  with  two  faces  nearly  parallel,  as  though 
it  came  from  a  vein  with  regular  walls,  four  or  five  inches  wide* 
Some  persons  regarded  it  as  an  artificial  alloy  of  zinc  and  copper, 
which  had  been  produced  by  melting  a  church  bell.  It  is  broken 
with  difficulty,  and  in  the  interior  has  patches  of  a  greenish  tinge. 
The  mass  has  a  whitish-yellow  color,  a  pyritous  aspect,  finely 
crystallized  with  small  blotches  of  spar,  showing  it  to  be  not  an 
artificial  compound.  As  I  was  sending  a  box  of  minerals  to  my 
friend,  J.  H.  Boalt,  Esq.,  of  the  School  of  Mines  at  Freyburg,  in 
Germany,  a  piece  of  this  boulder  was  forwarded,  with  the  request 
that  it  should  be  analyzed.  The  arsenides  of  copper  were  then 
unknown  on  lake  Superior,  but  I  have  since  seen  a  specimen  from 
Portage  lake.  Mr.  Boalt  reported  that  about  the  time  of  the  ar- 
rival  of  my  specimen,  another  was  received  from  Chili,  in  South 
America.  All  parties  were  interested  to  know  what  ore  of  copper 
they  represented.  The  analysis  gave  83  per  cent,  of  metallic  cop- 
per and  17  of  arseni*,  which  approaches  very  near  to  the  rare 
mineral,  algodonite  of  Dana.  The  boulder,  no  doubt,  came  with 
the  drift  materials  from  the  northeast,  and  represents  a  vein  some- 
where in  that  direction,  perhaps  not  far  distant." 

In  the  Minnesota  Teacher  for  June  and  July,  1871,  Mr.  J.  H. 
Kloos  has  papers  on  Geological  rambles  in  Minnesota^  in  which 
are  found  some  discriminating  remarks  on  the  minerals  constitut- 
ing the  crystalline  rocks  near  Duluth.     He  mentions: — 
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Labrador!  te, 

Diallage  or  hypersthene,  or  augite, 

Magnetite, 

Epidote, 

Calcite, 

Laumontite, 

Chlorite, 

Quartz, 

Copper. 
At  Taylor's  Falls  he  enumerates: — 

Hornblende, 

A  transparent  mineral  of  the  color  of  chrysolite, 

Labrador!  te. 

Copper, 

Dolomite, 

Quartz, 

Calcite, 

Copper  glance, 

Earthy  malachite. 
In  the  syenites  of  the  St.  Cloud  region  he  also  enumerates  the 
minerals  which  he  expects  to  fiod  on  making  a  careful  chemical 
and  mineralogical  examination,  viz: 

Orthoclase, 

A  triclinic  feldspar. 

Pyroxene, 

Labradorite, 

Anorthite, 

Hyperite, 

Hornblende, 

Mica, 

Protobarite, 

Pyrite, 

Quartz. 

Mr.  Kloos  collected  samples  of  some  of  the  crystalline  rocks, 
which  he  took  to  Germany.  These  were  the  subject  of  a  series  of 
papers  by  Streng  and  Kloos  in  the  Neues  Jahrbuch  fur  MhieraU 
ogie  (Geol.  u.  Pal.)  1877.  Mr.  Kloos  repeated  his  general  observa- 
tions, and  extended  them,  in  a  paper  published  in  1871  in  the  Zeit- 
schrift  d,  d,  geol,  GeselL^  p.  425.* 

*A  translation  of  tbe  latter  may  be  seen  in  the  tenth  annual  report  of  the  survey, 

1881. 
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Minerals  and  mineral  localities  in  Minnesota. 
NATIVE  ELEMENTS. 

GOLD. 

Gold  has  been  washed  from  the  drift  in  noticeable  quantities  in 
various  places  in  the  state,  particularly  at  Rochester,  Orouoco, 
Spring  Valley,  sec.  31,  Jordan,  Fillmore  county,  and  at  several 
points  in  Wabasha  county.  As  an  ingredient  of  the  bedded  rocks 
it  has  been  sought  in  the  chloritic  slates  at  Vermilion  lake  as  re- 
ported by  Mr.  Eames  in  1865,  and  somewhat  in  the  same  formation 
west  of  Moose  Lake  station  in  Carlton  county.  In  these  examin- 
ations, the  former  of  which  induced  a  general  movement  of  miners 
and  other  hasty  speculators  to  Vermilion  lake,  some  gold  may  have 
been  found  if  the  assays  published  in  Mr.  Eames'  report  be  true. 
Recent  assays,  however,  do  not  give  gold  in  any  appreciable 
amount  from  the  Vermilion  quartz  rocks  nor  from  the  slates  con- 
taining the  quartz  veins. 

Gold  has  lately  been  taken  from  the  gravel  at  Willmar,  as  re- 
ported. The  pieces  are  angular  and  appear  to  have  been  recently 
cut  by  some  sharp  instrument,  indicating  an  artificial  sprinkling 
in  the  naturally  rounded  gravel.  It  is  91,  per  cent,  pure  gold,  the 
rest  being  copper.  Gold  is  also  found  in  the  quartz  veins  ot  Ilainy 
lake,  but  the  shafts  sunk  have  all  been  on  Canadian  territory,  so 
far  as  I  am  informed. 

SILVER. 

Silver  occurs  native  in  the  quartz  veins  of  the  slates  in  the 
northeastern  part  of  the  state,  but  no  valuable  deposits  within 
Minnesota  have  yet  been  brought  to  light.  This  is  the  same 
formation  that  is  wrought  at  Silver  Islet  and  Thunder  bay  in 
Canada.  Its  most  abundant  occurrence  is  in  the  form  of  argen- 
tiferous galena.  Several  late  enterpriser^  have  begun  operations  in 
the  islands  between  Thunder  bay  and  Pigeon  river  and  one  also  is 
started  on  one  of  the  islands  south  of  Pigeon  point,  in  Minnesota. 
Some  of  the  float  pieces  of  copper  found  in  the  central  and  north- 
ern part  of  the  state  also  show  small  quantities  of  silver.  The  as- 
says of  the  Vermilion  gold  ores  reported  by  Mr.  Eames  show  a 
small  percentage  of  silver. 

COPPER. 

Copper  has  been  mined  at  French  river,  at  Snake  river,  at  Sucker 
river,  at  Fall  river,  at  Taylor's  Falls,  Chengwatana,  and  at  several 
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other  points.  At  French  river  it  occurs  with  prehnite  and  is  oc- 
casionally associated  with  small  quantities  of  native  silver.  This 
metal  is  disseminated  in  nodules  and  other  vein-fillings  throughout 
much  of  the  trap-rock  of  the  region,  but  is  at  the  same  time 
principally  aggregated  in  one  or  two  metalliferous  beds,  or  belts;  a 
shaft  that  penetrated  43  feet  revealing  two  such  beds.  Pieces 
weighing  several  pounds  have  been  taken  from  this  shaft.  At 
Cbeogwatana  it  has  been  sought  by  shafting  in  the  trap  and 
araygdaloids.  Small  particles  have  been  found  in  the  mineral 
thomsonite,  which  fills  amygdaloidal  cavities  in  the  trap  at  Good 
Harbor. 

Pieces  of  native  copper  of  considerable  size  are  occasionally 
found  distributed  through  the  drift  in  the  central  and  southern 
parts  of  the  state.  Mr.  T.  Elwell,  of  Granite  City,  Morrison  county, 
reports  fiity-six  pieces  found  in  that  vicinity,  and  transmitted 
to  St.  Paul,  in  1861,  by  Hon.  Levi  Wheeler,  representative  from  the 
third  district.  Several  pieces  have  been  found  at  Minneapolis  and 
others  at  St.  Paul.  Numerous  pieces  have  been  found  in  the  val- 
ley of  the  St.  Croix;  other  localities  are  Rochester,  Zumbrota,  White 
Bear  Lake,  and  along  the  Mississippi  below  St.  Paul.  Le  Sueur  is 
reported  by  La  Harpe  to  have  seen  a  large  mass  of  native  copper 
at  a  point  four  leagues  above  the  mouth  of  the  St.  Croix  river,  near 
the  mouth  of  a  small  lake.  Several  hundred  pounds  of  float  copper 
were  found  between  the  Northern  Pacific  Junction  and  Knife 
Falls,  during  the  construction  of  the  Knife  Falls  railroad.  These 
pieces  lay  usually  among  stones  on  the  surface,  and  were  probably 
derived  from  the  general  drift-sheet  that  may  be  supposed  to  have 
covered  the  region,  the  railroad  following  the  ancient  valley  of  the 
St.  Louis  all  the  way. 

IRON. 

No  well  authenticated  instance  of  native  iron  in  Minnesota  is 
known,  though  such  has  been  reported  from  St.  Paul,  It  is  true 
that  grains  of  metallic  iron  are  found  in  the  drillings  of  the 
well  near  the  Harvester  Works.  These  certainly  are  not  natural. 
They  have  the  form  of  iron  cuttings  and  drillings  artificially  made 
and  on  being  allowed  to  remain  among  the  rock  drillings  become 
rusty  immediately,  cementing  the  rock  grains  in  small  rusty  clust- 
ers. Their  chemical  composition  also  indicates  that  they  are  not 
natural. 


14  ELEVENTH   ANNUAL  REPORT 


GRAPHITE. 

This  is  found  in  considerable  quantities  at  Pig?on  point.  It  is 
disseccinated  in  lumps  through  a  metamorphic  sandrock.  The 
lumps  yary  from  the  size  of  a  pin-head  to  flattened  masses  six  or 
eight  inches  in  diameter.  The  sandrock  sometimes  becomes 
gneissic  and  is  of  the  same  formation  as  that  which  holds  the  siker 
mines  of  Thunder  bay,  and  of  Silver  Islet.  Graphite  also  exists  in  a 
vein  about  a  foot  thick  a  short  distance  above  Thomson,  at  the 
head  of  the  nine-mile  portage.  Schoolcraft  says  it  is  coarse- 
grained and  gritty. 

SIMPLE  SULPHIDES,  &c. 

ALGODOKITE. 

This  arsenide  of  copper  was  found  in  a  large  transported  mass 
in  1858  on  the  shore  of  the  St.  Louis  river  near  Uice^s  point.  The 
piece  was  about  a  foot  long,  with  two  faces  nearly  parallel,  al- 
though it  came  from  a  vein  with  regular  walls  four  or  five  inches 
thick.  It  was  reported  io  have  been  analyzed  by  J.  H.  Boalt  of 
the  School  of  Mines  at  Freiberg,  Germany,  and  was  found  to  af- 
ford 83  per  cent  of  metallic  copper  with  17  per  cent  of  arsenic. 

WHITKEYITB. 

On  the  authority  of  Mr.  Dana,  the  large  mass  of  algodonite  last 
mentioned  was  stated  to  be  partly  made  up  of  whitneyite^  which 
is  a  compound  of  copper  and  arsenic,  but  having  less  arsenic 
than  algodonite. 

GALEKITB. 

0 

This  sulphide  of  lead  is  common  in  the  state.  It  has  been  found 
almost  invariably  in  the  trial  shafts  for  silver  in  the  lake  Superior 
region.  It  is  associated  with  calcite,  barite,  pyrite  aud  quartz.  It 
is  also  found  in  limited  quantities  in  the  Galena  limestone  in  the 
SDuthern  part  of  the  state  and  in  the  St.  Lawrence  and  St.  Croix 
formations  at  Dresbach  in  Winona  county.  In  the  St.  Croix  sand- 
stone at  Dresbach  it  is  found  as  a  matrix  which  cements  considerable 
masses  of  rock  that  is  made  up  of  sand  grains  and  linguloid  shells* 
In  that  form  it  has  been  taken  out  of  a  shaft  about  20  feet  below 
the  level  of  the  Mississippi  river. 
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BORNIIB. 

This  is  probably  the  ore  foand  by  shafting,  about  3  miles  west 
of  the  mouth  of  Cascade  river,  lake  Superior,  aud  on  the  island 
south  of  Pjgeon  point.  It  also  occurs  in  a  dark  bed  of  nieta- 
fflorphic  conglomerate,  about  6  feet  thick,  at  London,  near  Duluth. 

SPHALERITE. 

This  sulphide  of  zinc  is  common  in  the  shafts  sunk  for  silver  in 
the  slate  and  quartzyte  ^roup  at  Pigeon  point  aud  along  the  inter- 
national boundary.    It  is  also  reported  from  Stillwater. 

CHALCOCITB. 

In  a  vein  near  the  water  level  at  St.  Croix  Falls,  opposite  Tay- 
lor's Falls. 

PYRITE. 

A.  common  mineral.  It  occurs  in  all  mines,  and  as  nodules  in 
most  of  the  rocks  of  the  state.  It  is  found  in  the  common  build- 
i)ig-stone  (Trenton)  at  Minneapolis,  as  little  shining  yellow  specks, 
and  in  the  Cretaceous  shales  in  the  western  part  of  the  state. 
Sometimes  it  weathers  out  of  the  latter  and  is  found  on  the  sloping 
blutfs  where  these  shales  outcrop.  It  is  also  common  in  the  blue 
drift-clay  or  hard-pan  of  the  western  part  of  the  state,  derived  orig- 
inally from  the  Cretaceous,  and  in  that  situation  it  retains  its 
metallic  lustre  unchanged,  afiPording  frequent  clusters  of  crystals 
that  are  quite  beautiful.  In  some  cases  it  seems  to  be  indigenous 
in  the  drift -clay,  in  the  same  manner  as  selenite  crystals. 

CHALCOPYRITE. 

Common  in  the  shafts  sunk  in  the  cupriferous  rocks  in  the 
northern  part  of  the  state — as  well  as  in  the  slate  and  quartzyte 
group  of  Pigeon  point. 

MARCASITE. 

Very  common  in  the  southeastern  part  of  the  state,  where  it  ac- 
companies the  Cambrian  limestones.  It  is  found  in  lumps,  partly 
altered  to  limonite,  on  the  tops  of  the  bluffs  in  that  part  of  the 
state,  along  the  river  valleys.  It  is  evidently  the  result  of  denuda- 
tion from  some  higher  strata. 
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COMPOUNDS  OF  CHLORINE. 

HALITE. 

The  only  evidence  of  this  mineral  in  Minnesota  is  the  occurrenf 
of  saline  springs,  and  of  artesian  salt  water  in  the  northwestern  pai 
of  the  state.  The  most  noteworthy  instance  is  the  deep  well  at  S 
Vincent,  where,  however,  the  brine  contains  also  some  lime  an 
some  magnesia. 

COMPOUNDS  OF  FLUORINE. 

FLUORITE. 

I 
t 

i  This  occurs  in  small  quantities  at  Lester  river,  on  the  nort 

shore  of  lake  Superior,  and  in  much  larger  quantities  in  sona 
of  the  veins  that  have  been  explored  for  silver  in  the  northeaster 
part  of  the  state. 

I  COMPOUNDS  OF  OXYGEN. 

CUPRITE. 

This  mineral  was  observed,  mingled  with  malachite,  coating  a  piec 
of  metallic  copper  v/hich  was  found  on  the  surface  or  amon^i^  th 
drift  materials,  near  Rochester.  It  doubtless  also  exists  in  varyin 
quantities  wherever  metallic  copper  is  found  in  the  rocks  of  th 
scate. 

WATER. 

Within  the  state  there  is  a  superficies  of  5,037  square  miles  c 
water;  and  at  Minneapolis  the  average  flow  of  the  Mississippi  { 
25,000  cubic  feet  per  second.  The  average  rainfall  at  Minneapoli 
is  about  29  inches. 

U^SiATITE. 

This  exists  in  large  quantities  in  the  vicinity  of  Vermilion  lak 
and  in  the  Mesabi  range.  It  also  occurs  as  a  red,  ocherous  de 
posit  in  numerous  places.  It  has  been  employed  as  a  pigment  b^ 
the  Indians,  who  obtained  it  at  Big  Stone  lake,  at  Grand  Portage 
lake  Superior,  and  in  the  valley  of  the  Blue  Earth  river. 
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MAGNETITB. 


This  is  found  in  large  quantities  in  the  northeastern  part  of  the 
state.  It  is  apt  to  bear  titanium,  but  when  found  in  large  strata 
in  the  Huronian  formation,  it  is  wholly,  or  nearly  free  from  it.  It 
occurs  also  at  Rainy  lake. 

MEKACCANITE. 

This  seems  to  be  the  principal  magnetic  mineral  which  eiders 
nto  the  gabbro  and  other  igneous  rocks  of  the  Cupriferous  in  Min- 
nteota«  It  is  so  abundant  in  the  region  of  Iron  lake,  north  of 
Grand  Marais,  and  at  Herman,  near  Duluth,  that  it  has  attracted 
attention  as  an  iron  ore.  The  titanium  present  is  frequently  not 
enough  to  constitute  this  mineral,  which  requires  from  30  to  40 
per  cent.  It  is  sometimes  as  low  as  three  per  cent.,  the  inineral 
then  being  rather  titaniferous  magnetite.  As  iron-sand  it  gathers 
on  the  lake  Superior  shore  at  Black  beach,  about  four  miles  west 
of  Beaver  Bay,  and  can  be  extracted  from  the  gravel  with  a  magnet 
in  nearly  all  parts  of  the  state. 

LIMONITE. 

This  ore  of  iron  is  frequently  found  pseudomorphous  after  pyrite 
and  marcasite.  This  is  particularly  the  case  in  the  changed  mar- 
casite  found  in  the  southeastern  part  of  the  state.  As  a  bog-ore  it 
is  found  frequently,  and  it  often  stains  the  earth  and  the  peat 
about  lakes  and  stagnant  pools,  when  it  cannot,  from  its  impurity, 
be  styled  correctly  limonite.  It  is  found  as  a  bog-ore  in  considera- 
ble quantities  near  Coon  creek,  in  Anoka  county. 

OXIDES  OF  THE  CARBON-SILICON  GROUP. 

QUARTZ. 

This  most  common  of  all  minerals  exhibits  itself  in  nearly  all  its 
forms  in  Minnesota.  Its  most  remarkable  and  pure  deposits  are 
seen  in  the  St.  Peter  and  St.  Croix  sandstones  with  which  all 
geologists  are  familiar,  in  the  bluffs  ot  the  Mississippi  river  and  its 
tributaries,  where  it  constitutes  98  per  cent,  of  the  rock.  As  agate, 
carnelian  and  chalcedony,  it  exists  in  the  trap-rocks  in  the  north- 
eastern part  of  the  state,  and  is  distributed  in  the  gravel  through- 
out the  eastern  half  of  the  state.  Agate  bay  is  so  named  from  the 
2 
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great  numbers  of  pebbles  of  agate  that  are  found  on  its  beach. 
But  they  are  equally  numerous  in  other  places.    Many  may  be 
found  at  Burlington  bay  and  at  the  point  next  west  of  Knife  island. 
As  chalcedony  it  weathers  out  of  the  trap  at  Gooseberry  river,  and 
in  the  drift  of  the  western  part  of  the  state  it  is  in  that  form  from 
fossil  wood  derived  from  the  Cretaceous.    It  is  less  commonly  found 
as  amethyst  in  the  Cupriferous,  the  only  locality  known  in  Minne- 
sota, being  on  a  small  island  a  short  distance  east  of  Oooseberry 
river.     Amethyst  also  occurs  sometimes  in  the  siliceous  geodes  oi 
the  Shakopee  and  St.  Lawrence  dolomites.    As  heliotrope  or  blood- 
stone, very  tine  specimens  are  sometimes  found,  but  the  prevailing 
color  is  brownish  or  black,  rather  than  green.     Moss-agate,  which 
seems  to  come  from  agatized  wood,  is  more  common  in  the  western 
part  of  the  state,  referable  to  the  Cretaceous  or  Tertiary  debris. 
Flint,  hornstone,  basanite,  touchstone,  red,  brown  and  black  jas[>er, 
as  wellas  jasperoid  haematite  with  beautiful  banding,  are  common 
as  pebbles   throughout  the  state,  particularly  the  eastern  half. 
Agates  and  carnelians  are  so  abundant  that  they  are  largel3'  repre- 
sented in  every  amateur  collection,  and  thousands  of  speci Liens 
have  been  carried  from  the  state.     The  amethysts  that  are  sold  so 
abundantly  at   Duluth  are  from  Thunder  ba3%  150  miles  further 
east  on  the  north  shore.     Quartz  occurs  in  perfect  crystals  in  the 
quartz-porphyries  on  the  north  shore    of  lake  Superior,  in  Minne- 
sota, and  in  the  form  of  prase  it  is  found  on  the  beach  among  the 
pebbles. 

ANHYDROUS  SILICATES. 

HYPERSTHENB 

Is  a  constituent  of  the  rock  at  Black  beach  about  four  miles 
west  of  Beaver  bay.  Although  this  is  the  only  point  at  which  this 
silicate  has  been  reported,  though  here  subject  to  correction  by 
more  careful  examination,  it  is  probable  that  it  occurs  largely  in 
the  rocks  of  the  north  shore  of  lake  Superior,  It  may  be  con- 
founded with  bronzite,  since  they  show  the  same  kind  of  metalloidal 
surfaces  which  glitter  like  mica  in  the  sunlight.  It  has  the  same 
crystallization  also. 

BRONZITE  (eNSTATITE.) 

The  rock  composing  Encampment  island  on  the  north  shore  of 
lake  Superior  has  a  metalloidal  augiteas  an  important  constituent, 
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which  is  thought  to  be  enstatite.    It  has,  however,  beeu  exam- 
ined only  microscopically,  and  is  subject  to  further  analysis. 

WOLLASTONITE. 

A  radiated  white  fibrous  mineral  from  Scoville's  point,  Isle  Roy- 
ale,  weathering  from  the  trap  of  the  region,  is  believed  to  be  wol- 
lastonite,  but  the  samples  gathered  have  not  been  examined  care- 
fully. The  same  may  be  looked  for  in  Minnesota  between  Grand 
Portage  and  Orand  Marais,  judging  from  the  strike  of  the  strata. 

PYROXENE. 

The  only  form  of  pyroxene  within  the  state  that  has  been  iden- 
tified is  the  variety  known  as  augite  ;  and  much  of  that  belongs  to 
the  sub-7ariety  diallage.  It  comprises  a  large  constituent  of  the 
igneous  rocks  of  the  cupriferous,  and  is  disseminated  from  Clieng- 
watana  to  Pigeon  point.  The  regular  form  cf  pyroxene  seems  to 
pervade  the  rock  known  as  trap-rock  at  Taylor's  Falls,  but  that  is 
also  subject  to  further  examination. 

SPODUMENE. 

This  may  be  doubtfully  named  as  a  Minnesota  mineral  from  the 
Mesabi  range. 

AMPHIBOLE. 

Under  this  name  are  iucluded  all  the  varieties  of  hornblende 
found  in  the  syenites  and  crystalline  schists  of  the  state.  This  is 
a  very  common  mineral.  It  is  found  in  the  St.  Cloud  and  Sauk 
Rapids  syenites,  in  the  syenite  near  Duluth,  and  in  the  same  for- 
mation back  of  Orand  Marais.  It  is  abundant  in  a  rock  at  West 
Gull  lake,  near  Saganaga,  where  it  is  associated  with  quartz  and  a 
little  plagioclase  so  as  to  constitute  a  rock  styled  amphibolyte. 
The  same  rock  spreads  widely  west  of  that  point.  Actinolite  ap- 
pears as  a  microscopic  mineral  in  many  thin -sections  from  the 
rocks  of  Minnesota.  Both  actinolite  and  tremolite  are  reported 
from  Rainy  lake  by  Dr.  Bigsby. 

CHRYSOLITE. 

This  mineral,  which  is  common  in  the  igneous  rocks  of  the 
cupriferous  series,  as  one  of  their  constituents,  sometimes  makes, 
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nearly  alone,  the  entire  rock.  Such  is  the  case  in  a  rock 
iron  trail  north  from  Grand  Marais,  about  half  way  betweei 
Trout  lake  and  Brule  river.    (Sur.  No.  677.) 


GARNET, 

Small  garnets  occur  abundantly  in  the  schists  at  Little 
Larger  ones  are  in  the  same  rock  at  Pike  rapids,  associatei 
staurolite.  These  are  of  the  usual  dark  cinnamon  color. 
Duluth  in  some  of  the  metamorphic  strata  of  the  cupriferou 
wavy,  honey-yellow  garnet,  pierced  with  microscopic  acti 
This  is  in  small  quantities  in  laminations  in  a  metamorphic 
(18  A.)    Oarnet  occurs  also  at  Rainy  lake. 

EPIDOTE. 

A  common  mineral  in  the  cupriferous  rocks  of  lake  Su 
It  is  known  at  Duluth,  at  Taylor^s  Falls,  and  abundantly  o 
Royale. 

BIOTITE. 

This  is  a  common  mineral  in  the  syenites  at  St.  Cloud,  an 
microscopic  mineral  in  the  rocks  of  the  cupriferous. 

MUSCOVITE. 

This  is  probably  the  mica  that  is  mingled  with  the  sch 
Little  Falls  and  at  Thomson;  and  forms  a  constituent  of  no 
the  granites  of  the  state.  It  is  disseminated  also  through  sc 
the  sandstones,  particularly  the  lower  portions  of  the  St.  Cr 
Dresbach.  Along  the  northern  boundary  at  Rainy  lake 
lake  of  the  Woods  it  has  been  seen  in  large  folias. 

WERNEBITE. 

This  is  found  in  the  trap  at  the  Island  mine.  Isle  Royal 
doubtfully  identified  on  the  north  shore  of  lake  Superior  at 
er's  bay,  in  Minnesota.  The  form  glaucolite  is  found  also  i 
same  place  on  Isle  Royale. 
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AKORTHITE. 

This  accompanies  orfchoclase  in  the  porphyries  at  Daluth  and  at 
Taylor's  Falls. 

LABRADORITR. 

This  the  chief  constituent  of  the  Rice  point  gabbro,  and  of  the 

i^^nge  of  hills  that  passes  behind  Duluth,  and  reaches  to  the  ii'ter- 

national  boundary.    It  forms  the  rock  of  Carlton's  peak.     It  is 

embraced  in  basaltic  trap  at  Split  Rock  point  as  transported  light- 

'^^lored  boulders,  making  a  curious  pudding-stone.      It  occurs 

^ftutifully  in  large  masses  at  Beaver  Bay  and  constitutes  low  hills 

^^ftr  the  lake  shore  a  few  miles  east  of  Beaver  Bay.    In  some  of 

these  cases  this  mineral  is  nearly  pure  and  makes  up  the  whole 

i*ock.    It  does  not,  however,  exhibit  the  internal  opalescence,  gen- 

"Crally^  which  characterizes  it  in  Labrador,  and  in  Lewis  county, 

^®w  York.    It  is  the  chief  feldspathic  ingredient  in  the  igneous 

'ocks  of  the  Cupriferous  series. 

ANDE8ITE. 

This  mineral  occurs  at  Duluth,  in  the  Dorphyries  of  the  cuprif- 
erous. 

0BTH0CLA.6E. 

I^his  is  found  abundantly  disseminated  porphyritically  in  the 
^ocks  at  Daluth,  and  in  the  porphyry  at  Taylor's  Falls,  and  is  an 
■^^^ential  ingredient  in  the  granites  everywhere  in  the  state, — par- 
wcolarly  those  having  a  red  color.  It  is  perhaps  as  often  found  uni- 
^iug  with  hornblende  forming  syenite,  as  with  mica  forming  granite- 
^^  fills  amygdaloidal  cavities  at  Chester  creek  on  the  beach  of  lake 
Superior. 

OLIGOCLASE. 

This  feldspar  is  found  in  an  augitic  quartz-dioryte  at  Watab, 
^^d  in  the  syenitic  granite  at  Sauk  Rapids. 

ALBITE. 

It  is  disseminated  porphyritically  in  some  of  the  schists  of  the 
Huronian  in  the  region   about  Vermilion  lake,  and  is  found  also  in 
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the  granite  at  Watab.  A  large  boulder  of  chloritic  schist,  having 
crystals  of  albite  f  inch  across,  was  found  by  Dr.  Elliot  near  lake 
Calhoun. 

TOPAZ. 

Occasionally  occun*  in  the  sand  of  the  drift  along  the  Missis- 
sippi below  St.  Panl. 

DATOLITB. 

Is  found  on  Isle  Royale,  in  the  trap  rocks,  and  is  likely  to  be 
found  in  Minnesota,  but  has  not  yet  been  certainly  identified. 

8TAUR0LITE. 

Is  found  in  the  mica  schist  at  Pike  rapids  on  the  Mississippi,  and 
at  lake  of  the  Woods  in  a  similar  rock,  associated  with  garnet* 
At  the  former  place  the  crystals  are  frequently  twinned,  at  least 
crossed  so  as  to  make  symmetrical  cruciform  figures,  and  some  are 
attached  obliquely.  The  schist  disintegrates  easily,  allowing  the 
crystals  to  mingle  with  the  gravel  where  they  are  found  sometimes 
in  most  perfect  form  and  preservation. 

HYDROUS  SILICATES. 

PECTCLITB. 

.  Fine  specimens  of  pectulite  occur  on  Isle  Uoyale,  but  it  has  not 
yet  been  identified  with  certainty  in  Minnesota. 

LAUMONTITE. 

This  crumbling,  flesh-colored  mineral  is  very  abundant  in  the 
Cupriferous  rocks.  It  is  not  only  found  in  the  red  amygdaloids,  (or 
pseudo-amygdaloids)  in  which  it  pervades  beds  that  reach  a  thick- 
ness of  1  to  15  feet,  but  is  also  found  more  sparsely  disseminated  in 
the  amygdaloids  of  the  trap  itself.  Its  rapid  disintegration  when 
exposed  to  the  weather  is  the  first  and  most  efiicient  cause  of  the 
many  purgatories  and  arched  rocks  that  beautify  the  scenery  of  the 
north  shore  of  lake  Superior.  It  is  disseminated  in  these  crum- 
bling beds  through  a  shaly  rock  of  a  red  color,  which  often  pre- 
sents the  characters  of  sedimentation,  and  even  among  the  red 
conglomerates  of  the  Cupriferous;  these  sedimentary  beds  showing 
fucoidal  fossils. 
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(JHRYSOGOLLA. 

his  occurs  occasionally  oq  the  north  shore  of  lake  Superior 
aim<l  in  the  Cupriferous  rocks  of  Pine  county.     It  is  generally 
iiated  with  chalcopyrite. 

PREHKITE. 

^t  French  river,  containing  native  copper.  It  is  here  abund- 
t^ly  scattered  through  certain  beds  in  all  their  cavities  and  veins, 
<50»^prising.  perhaps,  one-tenth  of  the  rock.  It  is  radiated  and 
^  *^YX)a9,  of  a  light  color,  slightly  greenish  in  larger  masses  and  ap- 
P^^rs  like  quartz,  for  which  it  has  been  mistaken.  It  is  the  gangue 
^^    native  copper  which  has  been  taken  out  at  French  river. 

CHLORASTROLITE. 

At  Rock  Harbor,  Isle  Koyale. 

ZEOLITES. 

THOKSONITE. 

Of  this  section  of  the  silicates  probably  the  most  noteworthy  in 

^^diunesota  is  the  thomsouite  which  is  found  abundantly  in  the 

'^Tap-rocks,  from  Terrace  point  to  Poplar  river,  and  even  further 

"Vrest,  en  the  north  shore  of  lake  Superior.      It  was  brought  to 

light  by  the  Mayhew  brothers  of  Grand  Marais,  who  have  bought 

^f  the  squaws  many  hundred  dollars  worth  gathered  from  the 

leach  of  the  lake,  where  they  are  found  smoothed  by  the  waves 

among  the  gravel,  thus  showing  their  beautiful  markings,  and  have 

sent  them  to  eastern  dealers  in  minerals  and  gems.    Eclipse  beach 

and  Terrace  point  are  the  chief  localities. 

LINTONITE. 

This  is  found  associated  with  thomsonite,  and  seems  to  be  a 
Variety  of  that  mineral.  It  is  green,  generally  amorphous,  and, 
although  it  frequently  encloses  the  thomsonite  amygdules,  it  also 
coQstitutes  amygdules  alone. 

KATROLITE 

Exists  at  Beaver  Bay,  on  the  north   shore  of  lake  Superior.     It 
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is  in  seams  in  the  labradorite  rock  at  the  west  point  of  the  bay, 
and  is  taken  out  in  crusts  about  i  inch  thick. 

STILBITB 

Is  a  zeolite  common  along  the  north  shore  of  lake  Superior, 
between  Poplar  river  and  Grand  Marais.  It  occurs  abundantly  at 
Eclipse  beach,  and  at  Sugar  Loaf  point  as  far  as  Two  Island  river. 
It  is  also  abundant  about  two  miles  west  of  Little  Marais. 

HEULAKDITB 

Occurs  as  coatings,  very  generally  along  the  shore  of   lake  Su- 
perior, in  the  joints  of  trap-rocks,  according  to  the  determination 
of  Norwood.    It  is  not  certain  but  this  mineral  is  the  same  as  the 
w  next. 

MOBDENITE 

Occurs  with  stilbite  quite  abundantly  as  amygdules  on  Sec.  29, 
T.  57,  6,  a  few  miles  west  of  Little  Marais. 

MARGAROPHYLLITES. 

TALC. 

This  is  the  basis  of  the  talcose  schist,  which  plays  a  conspicuous 
part  in  the  stratigraphy  of  the  Huronian  at  Vermilion  lake  and  on 
the  International  boundary;  but  no  important  deposits  of  the 
unmixed  mineral  have  yet  been  discovered  in  Minnesota.  It  seems 
to  be  the  chief  ingredient  in  the  greenish  pipe-stone  cut  by  the 
Indians  from  Pipe-stone  rapids,  and  at  Rainy  lake. 

GLAUCONITB 

Is  said  to  occur  in  the  sandstones  of  the  St.  Croix,  as  at  Red 
Wing  and  in  the  St.  Lawrence  limestone  at  St.  Lawrence.  But 
the  characters  of  the  Lower  Silurian  greensand  do  not  agree  with 
those  of  the  Cretaceous  greensand,  nor  with  that  from  igneous 
rocks. 

8AP0NITE. 

Under  the  name  thalite,  a  mineral  from  the  mouth  of  Knife 
river,  was  described  by  Dr.  Owen  as  new  to  science,  but  Qenth  has 
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siiowD  it  to  belong  under  saponiie.     It  is  soft  and  nearly   white, 

Biting  cavities  in  amygdaloidal  rock  at  the  very  water's  edge.      It 

18  alsu  found  in  the  same  kind  of  rock  on  Kettle  river,  in  Pine 

i^unty.    Owen  regarded  it,  however,  at  the  latter  place,  as  a  mag- 

iiesiaD  harmotome. 

HALL0Y8ITB? 

W'hether  the  decomposed  granites  of  the  Minnesota  valley  can 
be  included  under  this  term  or  not,  they  certainly  should  be  placed 
in  this  section  of  the  silicates.  The  most  of  this  deposit,  which 
occurs  characteristicaJly  at  *'  Birch  Cooley,"  is  amorphous,  earthy, 
^f^)  greenish  and  ferruginous  on  analysis;  but  in  some  places  it  is 
more  nearly  white,  approaching  kaolinite  in  outward  characters. 

DELESSITE. 

Common  as  a  product  of  decay  in  the  trap-rocks  of  the  north 
shore  of  lake  Superior.  It  also  fills  amygdaloidal  cavities  and 
^^cks.  It  gives  a  soft  and  slippery  feel  to  the  green  traps  when 
Qodergoing  incipient  decay  near  the  water-line.  It  has  a  velvety 
^iated  crystallization. 

PBOGHLORITB. 

I'fais  term  is  here  employed  for  all  the  chlorites  and  chlorite-like 
ii^«iierals  that  occur  in  the  Cupriferous  rocks,  except  delessite. 
^^Ty  often  a  chlorite-like  mineral    results  from  the  decay  of  horn- 
Uende  or  augite.     This  is  often  called  viridite,  which  signifies  the 
s&uie  thing,  but  is  used  to  avoid  the  appearance  of  exact  knowledge 
of  its  mineral  nature.      The  chlorite  schists  can  hardly  be  dis- 
tinguished from  the  taleose,  and  hardly  from  the  hydro-mica  schists 
without  minute  chemical  or  raiscroscopic  investigation.     Hence  it 
must  be  understood  that  the  term  here  is  used  without  intending 
to  apply  closely  to  that  class  of  crystalline  rocks,  although  there 
can  be  no  doubt  but  the  chloritic  schists  form  an  important  group 
of  the  crystalline  strata. 

PHOSPHATES. 

APATITE. 

At  present  this  is  known   only  as  an  unimportant  ingredient  of 
^  igneous  rocks.    It  exists  not  only  in  the  trappean  beds  of  the 
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Cupriferous,  where  nearly  every  thin-section  reveals,  under  the 
microscope,  numerous  needle-shaped  crystals,  but  also  in  the  igneoas 
dykes  that  cut  the  rocks  of  the  so-called  Huronian  at  Thomson  and 
the  syenites  of  Sauk  Rapids.  The  well  known  fertility  of  the  soils 
derived  directly  from  the  decomposition  of  the  igneous  rocks  seems 
tD  be  due  largely  to  the  presence  ot  this  mineral. 

SULPHATES. 

BARITB, 

Barite  is  common  in  the  northern  part  of  the  state  as  a  ganguc 
rock  in  the  veins  that  have  been  explored  for  silver  and  copper. 
particularly  for  silver.  It  is  associated  with  calcite,  pyrite< 
amethystine  quartz  and  galenite.  On  Pigeon  point  is  a  conspicu- 
ous dvke  or  vein  of  white  barite  which  crosses  from  one  side  ol 
the  peninsula  to  the  other  about  one  foot  in  width.  This  has  long 
been  known,  having  been  described  by  Norwood,  an  assistant  on 
Owen's  survey. 

GYPSUM. 

This  accompanies  the  Cretaceous  rocks  in  the  western  part  of 
the  state  and  is  found  on  the  slopes  of  some  of  the  bluflfi  made  of 
the  Cretaceous  shales,  as  at  Big  Stone  lake.  It  is  frequently  found 
in  perfect,  transparent,  selenite  crystals  in  the  drift-clay  in  digging 
wells  in  the  drifted  western  counties;  where  it  seems  to  have  been 
formed  by  segregation  from  the  clay. 

EPSOMITE. 

On  account  of  the  easy  solubility  of  this  mineral  it  is  not  known 
to  have  been  found  in  its  crystalline  condition  in  the  state,  but  it  is 
in  solution  in  the  alkaline  waters  of  the  western  part  of  the  state,  in 
noticeable  amounts.  Mingled  with  some  common  salt  it  seems  to 
have  been  the  basis  on  which  the  so-called  salt  springs  of  the  state 
were  located.  It  is  also  found  on  the  lower  side  of  some  projecting 
shelves  of  raagnesian  limestone,  as  a  delicate  white  efflorescence, 
the  sulphur  being  probably  derived  from  oxidation  of  pyrite.  This 
is  the  case  along  the  bluffs  ot  the  Galena  limestone  at  Mantorville 

MELANTERITE. 

This  is  also  a  product  of  the  oxidation  of  pyrite  or  marcasite, 
and  in  limited  quantities  exists  in  the  same  situations  as  epsomite, 
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as  a  coating  on  the  under  surface  of  projecting  strata  of  dolomite, 
but  its  color  is  apt  to  be  yellowish  instead  of  white. 


CHAIXJAHTUITE. 

This  has  not  been  identified  in  the  state,  but  undoubtedly  exists  in 
the  northern  portion.  It  results  from  the  oxidation  of  chalcopyrite 
and  is  apt  to  be  carried  away  in  solution  by  waters  that  come  in 
contact  with  it. 

CARBONATES. 

CALCITB. 

As  the  essential  and  principal  ingredient  of  all  limestones,  this 
is  an  abundant  and  very  important  mineral  in  Minnesota.  The 
only  pure  limestones,  however,  are  those  of  the  Trenton  formation 
(the  building-stone  beds)  as  seen  at  Minneapolis  and  St.  Paul,  Aid 
the  Niobrara  limestone  of  the  Cretaceous.  So  far  as  examined  this: 
contains  a  small  percentage  of  carbonate  of  magnesia  also;  while  all 
the  others  are  highly  magnesian,  or  quite  dolomitic.  Calcite  also 
occurs  in  veins  in  the  crystalline  rocks,  where  it  sometimes  exhibits 
perfect  crystalline  forms.  At  Pigeon  point  some  perfect  specimens 
have  been  obtained  in  the  shaft  sunk  by  Kindred  and  Baker.  At' 
Crystal  bay,  near  Duluth,  a  modified  red  shale  has  numerous  nests 
of  perfect  crystals  enveloped  in  a  recent  red  clay,  loosely  embraced 
in  cavities  in  the  rock.  Nail-headed  and  cockscomb  forms  of  crystals 
occur  in  the  Niobrara  beds  at  Redstone,  near  New  Ulm.  At 
Chatfield  some  of  the  calcite  in  the  Shakonee  limestone  embraces 
much  quartz-sand  in  translucent  grains,  giving  it  the  characters  of 
the  Fontainbleau  limestone  of  France.  Near  Caledonia  in  Houston 
county  is  a  large  deposit  of  argentine  or  lamellar  calcite,  lying  on 
the  sloping  bluflF  of  the  St.  Peter  sandstone.  It  has  a  grayish-yel- 
low and  brownish,  undulating  lamination  varying  to  nearly  white. 
A  large  piece  of  the  same  ooce  existed  near  St.  Charles,  in  a  sim- 
ilar situation,  but  it  has  been  exhausted  for  hand-specimens.  Cal- 
careous tufa  or  travertine  is  abundant  in  Minnesof^^a,  being  the  de- 
posit of  calcareous  spring  water.  Tt  has  been  mentioned  on  the 
east  bluff  ot  the  Mississippi,  just  below  the  falls  of  St.  Anthony, 
whence  thousands  of  specimens  have  been  removed  by  visitors.  At 
Osceola,  (or  the  St.  Croix  lake),  calcareous  tufa  has  been  burnt  for 
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quicklime  for  forty  years  at  least.  Marl  is  sometimes  found  in 
swamps  and  beneath  peat  beds.  Sometimes,  as  at  St.  Cloud,  it 
shows  its  origin  by  containing,  still,  fragments  of  the  fresh  water 
shells  from  which  it  was  derived.  In  other  cases  it  is  an  impalpable, 
pulpy  mud,  which  passes  gradually  into  calcareous  clay. 

DOLOMITE. 

This  is  the  characteristic  mineral  of  the  dolomitic  limestones  of 
the  state — and  they  include  by  far  the  greater  number  of  our  lime- 
stone strata.  In  its  crystalline,  pure  form,  dolomite  is  rarely  seen 
separated  from  the  rock-masses.  Sometimes  as  brown  spar  it  is 
seen  lining  cavities  or  associated  with  calcite  in  geodic  aggrega- 
tions, as  at  St.  Lawrence. 

AKKERITE. 

This  is  simply  a  ferruginous  dolomite,  and  has  been  reported 
only  from  the  St.  Lawrence  limestone  at  Clear  Orit,  in  Fillmore 
co8nty,  where  it  fills  cavities  in  the  limestone.  It  there  has  a 
sligr.tly  grayish  color. 

8IDERITE. 

This  is  fouad  in  occasional  loose  boulders  in  the  drift,  more  or 
less  converted  to  limonite  in  the  condition  of  clay  iron-stone.  In 
this  form  its  origiu  is  referable  to  either  the  Cretaceous  (or  Tertiary), 
or  to  the  Devonian  strata.  Such  lumps  occur  abundantly  at 
Austin,  and  are  easily  recognized  by  their  weight.  In  a  purer 
state  it  has  been  found  filling  cavities  in  other  boulders,  somewhat 
in  the  form  of  an  amygdaloid,  the  outer  surfaces  becoming  spotted 
with  limonitic  depressions,  due  to  the  weathering  out  of  the 
siderite  after  its  conversion  to  an  oxide.  The  boulders  that  are 
thus  marked  are  quartzitic.  As  a  pure  carbonate  it  is  found  in 
important  quantities  in  the  iron  strata  of  the  Mesabi  range,  in 
northern  Minnesota. 

MALACHITE 

Occurs  sparingly  in  numerous  instances  in  connection  with  the 
Cupriferous  rocks  of  the  state,  in  the  lake  Superior  region.  It  is 
found  also  at  Taylor^s  Falls  and  at  Chengwatana,  as  coatings  on 
the  protected  surfaces  of  seams  in  the  rock. 
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HYDKO-CARBON  COMPOUNDS. 

MINERAL  COAL. 

hat  which  is  popularly  known  as  "coaP^  in  Minne^^ota  and  in 
Dsi^lcota,  is  lignite  or  ^'  brown  coal  *^  from  the  Cretaceous,  or  from 
th^    Tertiary.       It    embraces    not    only    impressions    of    woody 
fil>er,  but   frequently    considerable   undecayed   wood  as   well    as 
d^curcoal,  which  shows  the  grain  and  cellular  structure  of  the  orig- 
ina.!  wood.    The  best  of  it,  however,  is  clean,  black,  amorphous 
aad  hard.     On  drying,  this  cracks  in  innumerable  places  and 
8\o\vly  crumbles  to  finer  pieces,  and  these  again  to  finer — a  quality 
w\iich  renders  it  difficult  to  transport  on  cars  or  handle  for  fuel 
because  of  the  waste.     It  occurs  in  the  Cretaceous  strata  at  Red- 
wood Falls,  on  Crow  creek,  at  Fort  Ridgely,  and  on  the  Cottonwood 
ri^er  southwest  of  New  Ulm,  and  has  been  found  in  the  drift  in 
nearly  every  county  in  the  state.     It  also  occurs  at  Namekan  lake, 
Ofl  the  northern  boundary.    These  strata  are  frequently  penetrated 
''^  sinking  deep  wells  in  western  Minnesota  and  in  Dakota. 


II, 

■  THE    CRYSTALLINE  ROCKS  OF   MINNESOTA. 

By  A.  Stkenq,  of  Giessen,  and  J.  H.  Kloos,  of  Hanover. 

[Extracted  from  the  Neuet  Jahrhuch/ur  MinertUoffie,  1877.] 
TBANJLVTEO  BT  N.  H.  WINCHKLL. 

The  following  work  has  been  performed  by  us  both,  but  in  such 
a  manner  that  the  one  who  gathered  the  rock-samples  has  de- 
scribed the  outward  appearance  and  manner  of  stratification,  and 
the  other  has  labored  on  their  mineralogical,  microscopical  and 
chemical  investigration. 

In  respect  to  the  nomenclature  of  the  rocks,  it  should  be  re- 
marked at  the  outset  that  it  was  not  our  intention  to  create  new 
rock  species,  and  that  consequently  it  became  necessary,  in  the 
changing  condition  of  petrography,  brought  about  by  the  micro- 
scope, to  select  designations,  which,  it  is  true,  are  in  accord  with 
the  old  system  of  nomenclature  hitherto  used,  but  at  the  same  time 
express,  although  briefly,  that  which  distinguishes  the  rocks  ex- 
amined from  those  hitherto  known.  More  extensive  investigations 
only  will  be  sufficient  to  determine  whether  the  newly  named 
rocks  should  be  regarded  as  special  rock-species  or  only  as  varieties 
of  those  to  which  they  are  most  nearly  related.  If,  for  instance,  a 
dioryte  which,  besides  hornblende,  contains  an  augitic  mineral, 
shall  be  designated  an  augite'diortjte  (if  exact  observations  and  in- 
vestigations shall  point  to  another  dioryte)  whether  the  presence 
of  augite  is  a  common  property  of  dioryte,  or  whether  it  is  limited 
to  a  few  rocks,  which,  in  that  case,  can  be  set  ofiF  from  the  true 
diorytes  as  a  distinct  rock.  We  regard  these  names  therefore  only 
as  provisional  designations. 
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QENERAL  DESCRIPTION  OF  THE  APPEARANCE  OF  THE  ROCKS. 

The  crystalline  rocks  which  form  the  basis  of  this  work  were 
derived  partly  from  the  upper  course  of  the  Mississippi  river,  and 
one  of  its  tributaries  known  as  Sauk  river,  partly  from  the  western 
extremity  of  lake  Superior  and  near  the  mouth  of  the  St.  Louis 
river,  and  partly  from  the  St,  Croix  river,  on  the  boundary  between 
tki^  states  of  Minnesota  and  Wisconsin. 

If  one  reach  the  shore  of  the  great  Mississippi  above  Prairie  du 

CHien,  in  the  state  of  Wisconsin,  by  any  one  of  the  railroads  lead- 

io g  Irom  the  east,  he  notices  immediately  on  both  sides  of  the 

wide  valley,  perpendicular  walls  of  sandstone   which  are  capped 

with  layers  of  dolomite  of  little  thickness.     These  are  the  western 

representatives  of  the  Lower  Silurian  formations  named  Fofsiamnni 

Oalaferous  ssLuistoues  in  New  York  state.     David  Dale  Owen  has 

distinguished  them,  in  his  geological  report  for  the  year  1S52,  as 

Lower  sandstone  of  the  upper  Mississippi^  and   Lower  Magnesian 

litnestone. 

As  one  ascends  the  river  toward  the  state  of  Minnesota,  gradu- 
ally the  sandstone  disappears,  cut  through  in  many  ways  by  the 
streams  and  tributary  rivers,  ao  that  by  the  time  the  St.  Croix  river 
is  reached  the  banks  cousist  entirely  of  layers  of  dolomitic  lime- 
stone. These  also  have  a  slight  northern  dip,  and  give  place,  in 
the  neighborhood  of  St.  Paul,  to  the  next  higher  members  of  the 
Silurian,  the  St.  Peter  sandstom  and  the  Upper  Magnesian  lifne^ 
itone.  The  latter  has  been  determined  to  be  the  undoubted  equiv- 
•  alentof  the  Trenton  limestone,  or  Llandeilo  flags  of  England,  by 
its  numerous  organic  remains.  The  whole  range  of  strata,  through 
which  one  passes  between  Prairie  du  Cbieu  and  St.  Paul,  the  end 
of  steamboat  navii>ation  on  the  Mississippi,  belongs  therefore  to 
the  oldest  fossiliferous  formations. 

Prom  here  heavy  layers  of  diluvium  (the  drift-formation  of  North 
America)  cover  all  the  older  rocks,  and  other  outcrops  are  found 
only  at  75  (English)  miles  higher  up  the  river.  Here,  however, 
^ne  rocks  are  crystalline,  and  appear  in  low  ranges,  which  fall 
away  gradually  toward  the  land  and  disappear  in  swamps  or  sandy 
Prairies.  Here  the  Mississippi  flows  over  an  extent  of  20  miles* 
through  heavy  crystalline  rocks,  with  numerous  windings  and 
^''gles;  further  north  is  encountered  a  similarly  wide  zone  of  meta- 
"lorphic  schist — mica,  talc  and  clay  slates — and  of  gneiss-like 
rocks. 

*  Iq  this  paper  EngliBh  miles  nre  always  meant. 
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This  system  of  rocks  corresponds  to  the  Laurentiao,  aud  in  the 
northern  part,  probably  to  the  Huronian  formation.  It  consists 
in  great  part  of  the  most  diversified  granitic,  syenitic,  dioritic  and 
gabbro-like  rocks,  while  th^y  seem  to  lack  diabase  entirely.  Here 
belong  the  rocks  from  St.  Cloud,  Sauk  Rapids,  Watab  and  Little 
Falls,  which  below  are  fully  describf^d.  It  is  remarkable  that  to 
the  south  from  this  zone  of  massive  rocks  there  are  no  schists  in 
outcrop,  though  it  is  probable  that  they  are  covered  by  the  drift 
which  constitutes  the  greater  part  of  the  surface  of  Minnesota  and 
attains  to  a  considerable  thickness. 

In  the  neighborhood  of  St.  Cloud  the  Sauk  river  empties  into 
the  Mississippi.  It  has  its  rise  in  the  lakes  of  northwestern  Min- 
nesota, and  flows  in  its  lower  part,  diagonally  across  the  zone  of 
Laurentian  rocks  a  distance  of  25  miles.  These  here  constitute 
long,  but  low  ranges  of  hills,  generally  covered  by  thick  forests, 
but  actually  appear  only  in  small  areas  in  the  river  itself.  Here 
the  water  flows  rapidly,  causing  everywhere  little  water-falls  and 
rapids.  If  one  goes  back  from  the  shores  of  the  river,  the  hills 
flatten  out,  and  every  trace  of  the  older  rocks  disappears  at  once, 
under  a  heavy  covering  of  debris  and  drift.  From  this  region  are 
derived  the  rocks  from  the  west  of  St.  Cloud,  from  Kockville,  Cold 
Spring  and  Richmond. 

Beyond  the  latter  point  the  zone  of  the  crystalline  rock3  cannot 
be  traced,  and  at  the  same  time  here  begins  the  area  of  the  western 
prairies.  The  river  cuts  but  few  feet  into  the  table-land,  and 
affords  no  more  outcrops  of  rock.  From  here  one  can  travel  all 
day  in  a  westerly  direction  without  seeing  anything  but  deposits 
of  drift,  either  of  sand  or  clay,  perfectly  flat  and  without  fossils,  or 
somewhat  greater  accumulations  of  gravel  and  boulders,  which 
latter  are  always  to  be  seen  in  great  quantities  about  the  shores  of 
the  numerous  lakes.  So  far  as  known  to  me,  solid  rock  is  exposed 
at  but  one  point  west  of  Richmond.  In  the  thriving  little  town 
of  Sauk  Center,  peopled  mainly  by  Germans,  I  learned  that  stone- 
quarries  had  lately  been  opened  in  the  neighborhood.  The  place 
lies  43  miles  west  from  the  Mi  isissippi.  At  a  distance  of  i  mile 
south  from  the  town  can  be  seen  a  gentle  elevation  extending  from 
northwest  to  southeast.  On  approaching  this,  one  sees  the  soil 
and  drift  thrown  out,  and  a  little  stone-quarry  opened  in  two 
wholly  different  crystalline  rocks — one  a  granite  of  a  red  color  and 
somewhat  gneissic  texture,  and  the  other  a  dark  rock  which  in  an 
earlier  work*  I  distinguished  as  a  diabase,  but  which  now  is  known 

*  J.  II.  Kluoi«:    A  Cretaetous  basin  in  the  SaukvaUey^  Minne»o(a;  DanaandSilliman's  Jour- 
nal, J 872.  p  26. 
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as  a  dioritic  rock,  and  in  our  special  investigation  of  these  rocks, 
is  proved  to  be  a  quartz-diory  te  (No.  14), 

As  concerna  now  the  outcrops  of  the  separate  rocks  which  are 
fallj  described  in  this  work,  thesyenitic-granite  (No.  20)  is  derived 
from  St.  Cloud  and  from  Sauk  Rapids  (Nos.  18  and  19),  and  was 
designated  as  such  in  an  earlier  paper.§  They  constitute  some- 
times rounded,  somewhat  elongated,  gently  rising  hills,  the  inter- 
vals between  them  being  filled  with  diluvial  deposits,  and  some- 
times low  reefs  in  the  river  bed,  or  isolated  knobs  in  the  swampy 
lowlands  along-  the  river.  The  rapids  in  the  Mississippi  above 
St.  Cloud,  known  as  Sauk  Rapids,  are  caused  by  syenib'-granite. 
In  the  village  so  named  may  be  seen  in  the  syenite-granite  three 
parallel  small  dykes  of  black  melaphyr  (No.  4)  which  also  can  be 
followed  to  the  opposite  shore;  but  here  they  are  not  in  the  syenite- 
granite,  but  penetrate  a  beautiful,  exceedingly  hard,  syenitic 
granite-porphyry. 

Six  miles  further  north,  at  the  small  town  of  Watab  (already 
half  forgotten)  several  fine  rocks  outcrop.     The   hills   here  rise 
higher  and  are  larger  and  the  rocks  rougher  and  wilder;  unfortu- 
nately the  region  is  heavily  wooded,  and  only  at  isolated  points 
could  the  rocks  be  freshly  broken.     From  Watab  were  examined 
cmd  described:    augite-quartz-dioryte,  (Nos.   16  and   1.7)  syenite- 
granite  (No.  2?),  and  a  melaphyr-like  rock  (No.  5),     The   white 
granite  from  Watab  described  in  the  Geological  Notes  on  Minne- 
sota (see  above)  is  different  from   these,  and  outcrops  only  to  a 
email  extent.    Furthermore  the  outcrops  here  are  too  limited  to  en- 
able one  to  judge  of  the  relations  of  the  rocks  to  each  other.      One 
^ets  the  impression,  however,  on  the  spot,  that  the  coarse-grained 
granitic  rocks   penetrate   through  the  fine-grained   hornbl  eiidic 
Tocks  in  the  manner  of  dykes.     Certainly  that  is  the  case  ab   one 
spot  where   a  fine-grained   hornblendic  rock,   which    besides  two 
kinds  of  feldspar  contains  quartz  and  mica,  is  penetrated  by  very 
small  granite  dykes  and  veins. 

At  the  village  of  Little  Falls,  which  in  part  is  inhabited  by  In- 
dian half-breeds,  the  Mississippi  reaches  a  slaty  formation  and 
forms,  in  passing  over  the  outcropping  beds,  a  series  of  rapids 
which  produce  a  superior  water-power,  while  the  banks  of  the  river 
bere  are  high,  and  the  channel  is  narrowed  by  a  number  of  small 
islands  through  which  opportunity  is  aff*orded  for  improvement 
by  dams  and  locks.    Inasmuch  as  the  water  generally  has  taken 

I  Geolof^cal  notes  on  Minnesota.  Zeit  d.  d  ^ol.  Oes.  1871  p.  428:     Tenth  annual  report 
of  thegeol.  and  uat.  histsur.  Miuti.  IStfl,  p.  175. 
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the  direction  of  the  strike  of  the  rock-beds,  it  is  difficult  to  deter- 
mine the  thickness  of  this  slaty  formation.  It  must  however  be 
very  considerable.  From  a  number-  of  observations  at  various 
places  I  ascertained  the  strike  of  the  bedding:,  N.  35®  to  N.  40^,* 
the  dip  toward  the  NW.  65^  to  72®,  while  on  the  other  hand  the 
slatiness  has  a  dip  in  the  opposite  direction  at  an  angle  of  70®  to 
80®.  The  nature  of  the  beds  is  changeable,  both  in  the  direction 
of  the  strike  and  in  the  dip.  Roofing-slates  are  widely  disseminated: 
north  from  this  place  mica-schists  prevail ;  toward  the  south  the 
beds  assume  the  character  of  a  fine-grained  gneiss,  which  is  inter- 
bedded  with  layers  of  a  beautiful  angite-diory te  { Nos.  9,  10,  11, 
and  12 ).  The  first  outcrops  of  this  rock  appear  somewhat  down 
the  river,  southwest  from  the  village  at  the  mouth  of  a  little 
creek.  They  are  twelve  tofifteen  feet  high,  and  show  the  augite* 
dioryte  variously  developed.  In  the  creek,  farther  up,  rocks  come 
to  light  which  have  a  somewhat  difierent  character.  They  are  de- 
scribed further  on  as  augite-dioryte  No.  13.  In  what  relation  these 
rocks  stand  to  each  other  could  not  be  determined. 

In  the  crystalline  roofing-slates  at  Little  Falls  are  small  lenticu- 
lar parts,  a  foot  in  size,  of  a  crystalline  rock  which  was  analyzed, 
and  below  is  designated  a  quartz-dioryte  ( No.  16 ). 


a.    Crystalline  schiflts. 


6.    Quartz-dioryte. 


c.    Drusy  quartz. 


This  woodcut  shows  the  appearance  of  these  septaria  of  quartz- 
dioryte  in  the  slates.  They  reach  quite  frequently  a  length  of  sev- 
eral feet.  The  rock  contains  little  garnets  disseminated  through 
it,  which  along  the  margins  of  the  septaria  are  in  greater  abun- 
dance. When  the  septaria  are  large  they  have  a  cavity  in  the 
center,  the  sides  of  which  are  very  often  clothed  with  crystals  of 
quartz.     The  slates  bend  completely  round  the  septaria. 

Whether  the  slate  formation  here  described  must  be  reckoned 
as  a  part  of  the  Laurentian  formation,  or  of  the  Huronian,  must 
remain  undecided.  In  any  case  it  presents  a  totally  different  cha- 
racter from  the  syenitic  knobs  at  St.  Cloud  and  Watab,  and  the 
slates  appear  not  to  have  any  connection  at  all  with  them. 

*  Whether  to  the  east  or  west  of  north  the  author  does  not  state.— -Y.  H.  W. 
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Toward  the  north  from  Little  Falls  the  firm  rocks  immediately 

disappear  again  under  a  heavy  covering  of  sand  and  gravel.  The 
banks  of  the  river,   which  are  in  general  heavily  wooded,  nowhere 

afford  any  outcrops  of  rock.  The  first  rocky  layers  that  are  seen, 
are  much  further  toward  the  north,  at  the  well-known  Pokegoma 
falls,  and  consist  of  banks  of  granular  sandstone. 

If  one  pursues  the  road  from  St.  Cloud  which  leads  up  the  fer- 
tile valley  of  the  Sauk,  ( in  which  very  many  Germans  are  settled ) 
he  finds  the  first  outcropping  rock  in  the  woods,  three  and  a  half 
miles  west  of  the  town,  at  a  point  where  the  road  first  reaches  the 
river.  It  is  a  medium-grained  syenite-granite,  of  a  reddish  color, 
with  a  structure  somewhat  porphyritic.  Granitic  rocks  now  remain 
a  constant  object  in  sight,  sometimes  in  the  bed  of  the  river,  and 
sometimes  in  the  wooded  bluffs  along  both  shores.  The  finest 
outcrops  are  found  by  a  little  village  named  Cold  Spring,  fifteen 
miles  from  St.  Cloud,  Here  the  river  has  cut  through  a  nearly 
parallel  range  of  hills,  the  strike  of  which  is  about  east  and  west. 
A  finely  granular  porphyritic  granite  changes  to  a  very  coarse- 
grained syenite-granite.  The  latter  in  this  region  is  very  widely 
distributed,  and  extends  even  to  Richmond. 

The  village  of  Richmond  lies  on  a  little  sandy  but  well-tilled 
prairie,  which  on  all  sides  is  surrounded  by  bi^h,  wooded  hills, 
iiere  appear  Cretaceous  beds  in  some  thickness,  and  they  have  a 
character  which  unites  them  with  those  on  the  upper  Missouri. 
7he  plastic  clays  of  the  Cretaceous  rest  immediatt^ly  upon  kaolin- 
ized  granite.     In  the  vicinity  of  Richmond  is  abundant  oppor- 
tunity to  examine  the   coarse-grained  granite  in  its  relation  with 
'the  augite-dioryte.     For  a  mile  southeast  of  the  village  are  knobs 
of  this  rock  in  the  immediate  neighborhood  of  granite ;  and  in 
"t;he  same  region,  a  little  farther  away,  is  a  stone  quarry  where,  as 
^he  following  woodcut  shows,  the  dark,  fine-grained  augite-dioryte 
is  overlain  by  a  coarse-grained  much  weathered  granite. 

The  bed  c,  which  rises  up  so  as  to  form  a  terrace,  consists  of  a 
:firm,  hard- weathering  rock,  and  dips  toward  the  hill  at  an  angle 
of  about  45°,  passing:  under  the  granite.  It  is  exposed  a  thickness 
of  about  ten  feet.  The  line  of*contact  with  the  granite  is  covered 
with  a  lot  of  decayed  debris  from  the  granite.  Under  the  bed  b 
the  granite  cannot  be  found,  inasmuch  as  the  rock  has  been  laid 
bare  and  followed  only  so  far  as  it  has  proved  useful  for  building 
stone  ;  but  it  is  very  probable  that  the  augite-dioryte  exists  in  the 
granite  in    the  form  of  a  dyke.     Similar  appearances  were  fre- 
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b.    IJebrlsrraiD  the  easily  wralhered  KranulBr  granlUi. 
s.    AuKlte-dlorrle.  forininB  an  evidcnlumoe-Ulie  bench. 

queiitly  encountered  in  the  Burrouuding  Belda  and  fftrma ;  tbe- 
augite-dioryte  here  is  certainly  so  dinpliiyed  that  it  must  be  styled 
a  dyke  cutting  through  the  granular  granite. 

We  pass  now  to  the  description  of  the  fie  Id- appearances  of  those 
rocks  which  were  procured  from  the  neishborhood  of  lake  Su- 
perior. 

The  St.  Louis  river  rises  in  northeastern  Minnesota,  south  of 
Vermilion  lake,  in  a  region  of  granite,  gneiss  and  crystalline  slates, 
which  form  a  branch  from  the  Laurentian  formation  as  it  is  dis- 
played in  the  region  north  of  lake  Superior.  Shortly  before  the 
river  empties  into  lake  Siip?rior  it  makes  a  sharp  turn  toward  the 
east,  and  here  passes  through  a  picturesque,  heavilr- wooded  re- 
gion known  under  the  name  of  "the  dalles  of  the  St,  Louis  river." 
The  water  has  broken  through  the  steeply  tilted  slates,  and  rushes 
over  them  in  a  long  series  of  the  most  romantic  falls  and  rapids; 
in  the  distance  of  a  few  miles  the  descent  of  the  water  amounts  to 
370  feet. 

The  beds  consist  of  a  series  of  rooSng-slates  and  of  a  gray  fine- 
grained rock  which  at  first  glance  seems  to  be  a  darkqaartzyte,  or 
a  fine-grained  grjywacke  sandstoue,  the  mure  exact  natnre  of 
which  it  is  however  not  possible  to  state.  This  formation,  which 
occupies  a  great  extent  of  country,  forms,  very  probably,  the  rep- 
resentative of  the  Huronian  as  it  has  been  described  in  northern 
Michigan,  by  H.  Credner.*  Further  down  the  valley,  toward  lake 
Superior,  the  lower  part  ot  the  Potsdam  sandstone  lies  in  uncon- 
formable position  on  the  outcropping  knobs  of  these  old  schists. 

Going  by  the  Lake  Superior  £  Mississippi  railroad  to  the  foot 
ot  the  plateau  which  locks  in  the  mouth  of  the  St.  Louis  river 
(which  here  spreads  very  widely)  one  beholds  high  cliff's  of  a  coarse- 
grained rock.  It  is  known  under  the  name  of  Duluik  granite, 
and  as  such  it  is  far  and  widely  distributed,  and  is  worked  into 
monuments.    This  rock  has  been  designated  in   Geological  notef 


*  OompareZcLt-  d 


p.  13S:  wul  Credner's  article,  1869,  p.  mi 
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on  Minnesota  a  gabbro,  or  hyperstheayte,  and  has  received,  in  the 
following  de3criptions,  the  name  h  jrnblende-gabbro  (No.  6.) 

The  distance  from  the  highway,  where  the  rock  is  very  finely 
exposed,  to  the  most  westerly  point  of  lake  Superior,  may  amount 
to  a  mile  and  a  half  or  two  miles,  on  the  side  of  the  hill,  and  upon 
the  alluvium  of  the  river  at  the  foot  of  it,  has  been  established 
within  a  few  years  a  new  city  which  has  acquired  a  considerable 
renown  as  the  beginning  point  of  the    Northern  Pacific  railroad, 
cinder  the  name  of  Duluth.     In  the  vicinity  of  Duluth  which   was 
originally  covered  with  heavy  forest,  only  imperfect  observations 
-could  be  made  a  few  years  ago,  yet  enough   to  convince  one   that 
here  the  crystalline  rocks  greatly  prevail,  and  that  the  old  sedi- 
mentary rocks  are  entirely  wanting. 

The  leading  variety  of  rock  at  Duluth,  which  is  washed  by   the 

waves  of  the  lake,  has  already  been  described  as  a  porphyry.*  This 

rock  now,  after  a  searching  investigation,  has  received  the  name 

of  melaphyr-porphyry  (No.  1.)     In  some  places  it  changes  to  a 

beautiful  amygdaloid,  but  without  showing  at  any   place  a  sharp 

line  of  separation.        Besides    the    hornblende-gabbro   and    the 

delaphyr-porphry,  there  is  still  a  third  rock  at   Duluth,   which  is 

separated  from  the  melaphyr-porphry  by  a  sharper  boundary.     It 

"was  seen  only  in  a  little  quarry,  and  is  certainly  also  a   melaphyr 

"^No.  3),  although  of  a  darker  color,  and  similar  to  those  small  dykes 

which  cut  through  the   syenite-granite  and  granite-porphyry  on 

^he  Mississippi  at  Sauk  Rapids.     At  the  point  of  contact  with  the 

melaphyr-porphyry  it  becomes  firm  and  compact;   at   a  distance 

from  it  it  has  a  middling  coarse,  granular  structure,  and  the  lines 

-of  the  striated  feldspar  can  be  seen  without  difficulty. 

The  rocks  at  the  j/vestern  end  of  lake  Superior  belong  without 
doubt  to  the  age  of  the  Potsdam  sandstone,  and  form  a  part  of  the 
solidified  outflows  of  basic  crystalline  rock  which  took  place  at  the 
end  of  the  Huronian  and  at  the  beginning  of  the  Silurian  ages. 
They  are  to  be  compared  to  the  dykes  and  overflows  of  basalt  and 
doleryte  which  took  place  in  later  times,  and  which  can  be  traced, 
in  the  western  part  of  the  American  continent,  over  extensive 
areas. 

On  the  St.  Croix  river,  the  boundary  between  the  states  of  Min- 
nesota and  Wisconsin,  at  a  distance  of  100  miles  Irom  the  last  de- 
scribed locality,  appears  a  similar  melaphyr-porphyry  (No.  2), 
which  lies  immediately  below  the  sandstone  and  conglomerate  of 

*  Z.  d.  d.  AT.  Q.  1871,  p.  441,  and  the  ninth  report  of  the  Minnesota  geological  survey. 
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the  age  of  the  Lower  Silurian.  In  conjunction  with  these  ibforms 
here  a  narrow  valley,  which  on  account  of  the  romantic  forms  of 
its  cliffs  attracts  there  yearly  many  tourists.  It  bears  the  name  : 
Dalles  of  the  St.  Croix  river.  The  bedded  rocks  have,  in  great 
numbers,  Lingula  antiqua  and  prisca^  as  well  as  Orbicula  prima^ 
and  the  small  bucklers  of  Conocephalus,  and  these  fossils  are 
altogether  unchanged  in  the  granular  sandstone  which  lies  irome-^ 
diately  on  the  melaphyr-prophyry.  The  presence  of  an  evidently 
bedded  conglomerate  consisting  of  great  water- worn  masses  from 
the  latter  rock,  which  in  the  neighborhood  of  the  town  of  Taylor's 
Falls  underlies  unconformably  the  sandstone,  points  to  the  fluro- 
nian  age  of  this  melaphyr-prophyry.*  It  differs  from  that  of  lake 
Superior  only  in  color.  This  forms  frequently  an  amygdaloid  in 
which  the  cavities  are  filled,  it  is  true,  solely  with  quartz,  while 
the  amygdaloids  of  lake  Superior  exhibit,  in  connection  with  a 
more  changed  ground  mass,  also  calcite,  epidote  and  a  crumbling 
mineral  rich  in  iron  and  manganese,  in  the  amygdaloidal  cavi* 
ties. 

We  will  now  at  the  close  of  this  brief  account  of  the  appear-* 
ance  in  the  field  of  these  crystalline  rocks,  which  we  are  about  to' 
describe  further,  bring  together  concisely,  for  the  purpose  of  quick 
classification,  observations  made  concerning  their  age,  viz  :  The 
granite,  syenite-granite,  syenite-granite-porphyry  and  the  augite- 
granite,  as  well  as  the  quartz-dioryte  and  the  augite-quartz-dioryte 
in  the  Mississippi  regjion,  probably  all  belong  to  the  Laurentain 
formation  ;  while  the  hornblende-gabbro  and  melaphyr-porphyry 
of  lake  Superior,  and  from  the  St.  Croix  river,  are  to  be  ranked  in 
some  later  period,  and  probably  to  the  end  of  the  Huronian  and 
beginning  of  the  Silurian. 

SPECIAL    DESCRIPTION  OF  THE    ROCKS. 
By  A.  Streng. 

These  crystalline  rocks  from  Minnesota  can  be  divided,  from  a 
petrographic  standpoint,  into  seven  rock-species  : 

1.  Melaphyr.  These  are  basic,  augitic  rocks  free  from  horn- 
blende. 

2.  Basic  rocks,  which,  besides  hornblende,  contain  much  evi- 
dent dialla£:e  as  well  as  a  great  deal  of  magnetic  and  titanic  iron.. 
These  are  distinguished  as  Hoknblende-gabbro. 

*  Compare  Ztii.  d.  d.  g.  0. 1871,  p.  433.  Here  this  rock  is  likewise  distinguished  as  por- 
phyry. 
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3.    Basic  rocks  which  are  like  the  foregoing  in  their  mineralogi- 
cal  composition,  and  besides  very  much  hornblende  contain  some 
diallage,  which,  however,  for  the  most  part,  is  intimately  asso- 
ciated with  the  hornblende.     These  are  distinguished  as  Augitb- 

DIOKYIE. 

4:.    Quartzose  dioryte,  without  augite — Quartz-dioryte — this 
is  »  siliceous  more  wide-spread  species  of  rocks. 

5.  Quartzose  diory tes  with  augite,  are  also  wide-spread  siliceous 
rooks,  and  are  designated  Augite-quartz- dioryte. 

6.  Hornblendic  granites  are  grouped  under  the  name  Syenite- 
oil  anite. 

7.'  Granite,  4.  e.  without  hornblende. 

I.    MELAPHYR8. 

The  melaph>rs  appear  in  two  varieties  : 
(a.)    Melaphyr-jmrphyry, 
(ft.)    Compact  or  granular  melaphyr. 

(a)    MeXaphyr- porphyry  (epidote-melaphyr  ) 

This  rock  is  found  in  outcrop  in  two  places,  viz:  at  Diiluth  on 
*^^e  Superior,  and  on  the  St.  Croix  river  on  the  boundary  between 
^'•^nesota  and  Wisconsin. 

^-  Melaphyr-porphyry  from  Duliith, — The  freshest  of  these 
''^^Ics  is  on  a  hand-sample  in  which  it  appears  along  with  a  com- 
P^^t  raelaphyr  and  is  sharply  separated  from  it.  Unfortunately 
^"^i^e  was  present  only  so  small  a  piece  of  this  contact  rock  that  an 
anj^lygjg  q|- jj-  (jould  not  be  made.  The  other  specimens  which  had 
°f^Ti  exposed  to  the  disintegrating  and  changing  eflfect  of  penetra- 
"ti^  water,  are  not  so  fresh  as  this,  and  contain  almost  uniformly, 
^l^^clote,  while  the  before-mentioned  contact- rock  is  free  from  it. 

^his  rock  consists,  icacroscopically,  when  in  fresh  condition,  of 

^   'tiearly  black,  or  dark-green,  groundmass,  which  is  fine-grained 

at\fj  very  compact,  but  which  when  less  fresh  is  of  a  dark  greenish- 

^^Own  color,  with  numerous  porphyritic  bands,  and  contains  the 

^^1 1  owing  minerals: 

0)    A.  triclinic  feldspar  in    elongated  separate  crystals,    5-15 
T>i^in.  long,  and  from  0.5  to  3  mm.   wide,   flesh-red    to  colorless, 
brightly  glistening,  and  strongly  striated.     Generally  a  crystal- 
grain  consists  of  several  rather  wide  bands,   the  first  of  which 
grows  together  with  the  second,  and  this  again  with  the  third,  etc. 
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according  to  the  rule:  *'The  twinning  axis  the  principal  axis." 
The  first,  third  and  fifth  bands  have  consequently  the  same  position 
with  respect  to  each  other,  as  well  as  the  second,  fourth  and  sixth; 
but  the  first  group  stands  to  the  second  in  the  relation  of  the  abo 76 
mentioned  twinning-law.  The  cleavage  surface  oP  therefore  re- 
flects light  in  the  bands  1,  3  and  5,  all  at  the  same  time,  while  the 
bauds  2,  4  and  6  do  not  reflect.  But  each  separate  band  consists 
again  of  a  great  number  of  very  fine  lamellse  which  stand  to  each 
other  on  the  plane  cX)pco  according  to  the  law — *'the  twinning 
axis  a  normal  f*  it  is  the  usual  poljsynthetic  twinning  of  the  tri- 
clinic  feldspars.  The  principal  cleavage  surfaces  appear  therefore 
striated,  and  the  striation  is  parallel  to  the  twinping  lines  which 
the  broad  bands  make  in  conformity  to  the  other  law  of  increase. 
Sometimes,  though  rarely,  a  striation  of  the  plane  oP  cannot  be 
seen  ;  that  this  non-striated  plane  is  actually  oP,  can  easily  be 
discovered,  so  long  as  the  crystal  concerned  exhibits  a  Carlsbad 
twinning.  But  these  few  non-striated  instances  difier  in  no  re- 
spect from  the  other  triclinic  feldspars,  inasmuch  as  in  them  the 
striation  is  frequently  too  dim  to  be  distinguished.  Furthermore 
there  appear  isolated  crystals  of  a  sharply  defined  outline,  regularly 
six-sided,  which  show  no  striation  on  their  cleavage  planes,  and 
from  their  somewhat  different  luster  appear  to  be  a  difierent  feld- 
spar, and  probably  consist  of  orthoclase. 

(2)  Far  less  frequent  are  angular,  isolated,  crystals,  of  diame- 
ters up  to  7  mm.,  of  a  dark  greenish-black  color,  which  consists  of 
a  granular  aggregate  of  a  chlorite-like  mineral.  They  are  tolera- 
bly soft,  and  have  a  bright  greenish-gray  streak.  Unfortunately 
in  the  freshest  of  the  rock-samples  nothing  of  this  aggregate  was 
to  be  seen.  Sometimes  little  grains  of  iron  pyrite  are  set  in  it. 
This  chloritic  mineral  is  here  evidently  the  product  of  change  from 
some  earlier  existing  mineral. 

(3)  Associated  with  this  dark-green  mineral  and  often  bound 
up  within  it,  is  also  found  at  present  a  bright,  greenish -yellow  one, 
which  consists  of  a  group  of  small  glittering  individuals  which 
must  be  considered  epidote.  Sometimes  epidote-clusters,  however, 
have  become  quite  soft  through  change  ;  and  there  are  now  parts 
of  the  rocR  so  changed  that  they  contain  these  bright  greenish- 
yellow,  softened  masses,  in  great  numbers.  This  epidote  pene- 
trates everywhere  into  the  dark-green  mineral,  and  it  seems  almost 
as  if  it  were  a  product  of  change  of  the  latter.  In  the  freshest  of 
the  altered  rocks  it  is  not  found. 
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(4)  Frequently  there  are  black  grains  that  have  a  greasy  or 
metallic  luster  and  a  conchoidal  fracture.  These  might  be  either 
magnetic  or  titanic  iron.  In  order  to  relieve  this  doubt,  the  finely 
powdered  rock  was  subjected  to  a  systematic  washing-process,  from 
^hich  was  obtained  a  black,  metallic,  perfectly  magnetic  residue. 
This  was  dissolved  with  acid  potassium-sulphate,  the  solution  was 
treated  with  cold  water,  and  the  filtered  solution,  containing  sul- 
phuric to  saturation,  was  boiled.  From  this  there  arose  scarcely  a 
trace  of  turbidity,  so^that  the  mineral  is  not  titanic  iron,  but  mag- 
netite, of  which  sometimes  the  octahedral  form  can  be  seen. 

Sometimes  this  rock  has  the  form  of  an  amygdaloid,  in  which  the 

irregulariy  shaped  auiygdules  consist  of  more  or  less  weatheredi 

fine-grained   clusters  of    epidote    near  the  surface,  and   have  a 

compact  central   portion   of  a  larger  feldspathic  crystal,  or  are 

filled  sometimes  with  quartz.      Generally  these  amygdules  are  not 

80  distinctly  limited  as  those  of  most  melaphyrs.      Other  roundish 

inclosures  consist  of  an  aggregate  of  two  minerals — one  clear,  and 

the  other  entirely  black  but  afi*ording  a  reddish-brown  streak; 

both  are  so  weathered  that  they  cannot  be  determined. 

The  microscopic  examination  gave  the  following  : 

(I.)  The  feldspars  appear  sometimes  mixed  through  the  ground- 

mass,  and  sometimes  in  larger  enclored  grains.       Between  crossed 

Nicols  they  are  very  plainly  and  sharpU*  striated.      But  seldom 

are  any   wholly  non-striated  feldspars  to  be  seen.    Their  color  is 

light-brown,  although  the  crystals  are  for  the  most  part  filled  with 

substances  of  other  colors,  namely  : 

(a)  Clear-brown  or  gray,  exceedingly  fine  grains  which  permeate 
the  feldspar,  and  color  it  brown.  Only  exceptionally  is  the  feld- 
spar free  from  them;  and  it  appears  then  colorless;  especially 
is  this  the  case  in  the  farthest  parts. 

(b)  Clear,  bluish-green  scales,  grains  and  needbs  of  the  augitic 
portion  of  the  groundmass. 

(c)  Bright  yellow  or  g»ayish-green  epidote  in  irregular,  angular 
aggregations  or  crystals,  but  which  are  wanting  in  the  freshest  por- 
tion of  the  rock. 

(d)  Here  and  there  lie  black  clusters  of  irregular  grains  of  mag- 
netic iron. 

(e)  Little  fluid-inclusions  sometimes  appear,  containing  movable 
bubbles. 

(2)  Only  in  the  freshest  portions  of  the  groundmass  are  to  be 
seen  crystals  of  pure  unchanged  augite.  It  is  colorless  to  light- 
brown,  but  colored  a  light-green  in  the  few  fresh  rocks.     It  is 
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either  entirely  homogeneous,  or  slightly  fibrous,  shows  often  regular 
outlines,  which  correspond  to  the  forms  of  augite,  inasmuch  as  the 
angle  ooP  :  ooPco  of  augite  was  found  to  be  about  135®,  and  the 
angle  ooP  :  oo  about  90^.  The  colorless  and  light-brown  grains 
show  in  polarized  light  bright  colors,  but  they  are  almost  non- 
dichroitic.  In  these  pure  augites  are  found  irregular  fractures, 
also  rounded,  rather  large  opaque  grains,  as  well  as  very  fine,  often 
numerously  aggregated,  round  or  elongated  cavities  with  immova- 
ble bubbles.  Even  in  the  freshest  rock  cat  be  seen  numerous 
augites  that  are  more  or  less  filled  with  irregular  grains  of  viridite.* 
Still  more  markedly  is  this  the  case  in  those  portions  in  which  the 
augite  appears  light-green  and  somewhat  fibrous,  without  being 
dichroitic.  These  augites  are  changed;  since  it  can  be  seen  plainly 
in  what  way  the  green  grains,  or  fibrous  substance,  more  and  more 
enters  into  them.  In  consequence  of  which  the  augites  in  many 
parts  are  replaced  by  a  mass  of  viridite  which  is  altogether  homo- 
geneous in  appearance,  and  between  the  Nicols  appears  only  light 
and  dark,  and  exhibits  no  color  at  all. 

Occasionally  there  are  also  larger  crystals  of  this  mineral.  In 
reflected  light  they  are  dark,  in  transmitted  light  they  are  light 
bluish-green,  but  between  crossed  Nicols  either  granular  or  con- 
fusedly fibrous  without  marked  color-characters.  They  are  but 
slightly  dichroitic  or  entirely  non-dichroitic.  Since  these  largei 
crystals  correspond  to  the  augite  that  is  impresnated  with  viridite 
one  would  be  warranted  in  regarding  those  grains  which  appeal 
mucroscopically  as  aggregates  of  fine  chlorite-scales,  as  changed 
augite.  These  larger  grains  of  the  much-changed  augite  are  every- 
where intimately  connected  with  quartz  and  epidote. 

(3)  In  nearly  all  portions  except  the  freshest,  epidote  is  found, 
sometimes  in  large  aggregates,  sometimes  as  a  portion  of  the 
groundmass  or  lodged  in  the  feldspar.  In  the  former  case  it  is 
united,  as  already  mentioned,  with  accumulations  of  viridite,  and 
with  grains  of  quartz.  The  epidote  is  light  greenish-yellow  in  re- 
flected light,  in  transmitted  lioht  faintly  yellow,  sometimes  nearly 
colorless;  it  exhibits  in  polarized  light  very  brilliant  colors,  but  ia 
not  strongly  dichroitic,  which  may  stand  in  close  connection  with 
its  bright  coloration.  It  is  not,  besides,  very  pure,  inasmuch  as  it 
is  filled  generally  with  gray  granules.  The  larger  individuals 
show  small  fissures  which  are  parallel  with  the  long  axis,  and  cor- 
respond with  the  principal  cleavage  plane.    In  some  places  the  epi- 

*The  name  viridite  is  used  to  desif^'natc  a  chloritic  or  delessite-like  mineral  the  nature 
of  wliich  \n  not  accurately  determined. 
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dote  was  in  columnar,  plainly  outlined,  separate  little  crystals,  with 
their  terminal  planes  set  obliquely,  answering  to  hemi-pyramids. 

(4)  Quartz  is  found  only  very  scatteringly  in  small,  or  some- 
times larger,  grains  which  fill  the  interstices  between  the  other 
minerals.  It  is  associated  especially  with  the  viriditic  and  epidotic 
grains.  It  is  sometimes  wholly  clear,  and  nearly  free  from  inclu- 
sions, but  sometimes  contains  scales  of  augite  or  grains  of  mag- 
netite, or  spicules  of  apatite.  Sometimes  there  are  fluid  inclusions, 
occasionally  with  bubbles  that  are  visibly  in  motion.  In  one  such 
cavity  were  seen  two  black  grains,  besides  the  movable  bubble, 
which  were  continually  thrown  hither  and  thither  upon  the  bub- 
ble. In  the  freshest  part  of  the  rock  were  impure  grains  of  quartz 
which  contained  numerous  needles  of  apatite,  as  well  as  green 
grains  in  great  quantity  which  like  amygdules  were  surrounded  by 
a  coating  consisting  of  grayish-green  viridite. 

(5)  Rarely  there  are  rather  large  clusters,  more  frequently  dis-» 
tinct  crystals,  of  magnetite  with  sides  of  four  or  six  angles. 

(6)  A  mineral  of  irregular  outlines,  which  is  white  or  yellowish 
in  reflected  light  and  but  slightly  translucent,  and  filled  with  gran- 
ular sabstance,  is  certainly  a  product  of.  change  from  epidote  or 
feldspar. 

(7)  Slender,  but  generally  very  long,  nearly  colorless  spicules, 
which  have  pyramidal  terminations,  or  basic  pinacoids,  and  also 
very  shapely  six-sided  sections,  are  apatite.  They  often  penetrate 
several  minerals.  But  sometimes  these  crystals  ar^  so  short  and 
thick,  that  it  was  doubtful  whether  they  should  be  regarded  as 
apatite,  or  might  be  regarded,  perhaps,  as  nepheline,  a-*  they  are 
soluble  in  acids.  By  treating  several  of  the  thicker  crystals  in 
nitric  acid  solution,  with  molybdate  of  ammonia,  and  others  with 
nitric  and  sulphuric  acids,  the  determination  could  be  reached, 
under  the  microscope,  that  they  were  cert. inly  apatite.  Moreover, 
the  sections  of  this  apatite  sometimes  consist  of  equal-sided  tri- 
weles,  the  angles  of  which  are  occasionally  rounded,  and  some- 
times are  not.  The  hexagonal  crystal  here  appears,  therefore,  to 
take  a  hemihedral  form. 

The  apatite  here  is  not  everywhere  entirely  pure,  but  some- 
times contains  individual  cavities,  or  a  fine  needle-shaped  small 
crystal,  which  lies  in  the  middle  of  the  larger  crystal,  parallel  to 
the  longer  axis.  Very  frequently  are  the  needle-shaped  apatites 
*en  to  be  fissured,  and  even  broken,  and  the  parts  a  little  dis- 
placed from  each  other. 
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(8)  Very  rarely  yellow  metallic  graias  of  pyrifce  make  their 
appearance. 

The  chemical  analysis  of  the  raelaphyr-porpbyry  No,  1,  from 
Duluth,  gave  the  following  result : — 

Silica, 50.03 

Alumina, 15.38 

Sesquioxide  of  iron, 11.73 

Protoxide  of  iron 3  90 

Cal  ium  oxide 5  39 

Magn  sinm  oxide, 3  60 

Potassium  oxide, 1.14 

Sodium  oxide, 5  01 

Water 2  73 

Carbonic  acid, 0.98 

99.94 
Phosphoric  acid, 0.33 

From  this  analysis  it  appears  that  the  rock  is  comparative 
very  basic,  at  least  as  compared  with  the  porphyries,  in  which  tl 
proportion  of  silica  generally  exceeds  60  per  cent.  At.the  sat 
time  it  contains  so  little  potash  that  the  amount  of  orthoclase  o 
be  only  very  slight — at  the  highest,  6.74  per  cent. — while  in  t 
porphyries  it  is  present  in  far  greater  amount.  In  connecii 
with  this  small  amount  of  orthoclase,  also  appears  the  low  [ 
cent,  of  silica.  As  a  part  of  the  lime  is  required  by  t 
augite  and  epidote,  only  a  portion  of  it  is  left  for  the  triclii 
feldspar:  the  sodium  would,  therefore,  exceed  the  lime  in  this  mi 
eral.  But  since  this  feldspar  is  filled  completely  with  a  graaul 
substance,  which  can  be  regarded  only  as  a  product  of  its  o\ 
decomposition  ;  since,  moreover,  the  content  of  carbonic  acid 
the  rock  gives  evidence  that  the  lime  is  no  longer  in  its  origin 
condition,  and  a  part  of  it  can,  therefore,  be  removed  entire 
from  the  stone  ;  and  since,  also,  finally,  the  high  percentage 
water  points  to  a  high  degree  of  decay  and  weathering,  by  mea 
of  which,  first  of  all,  the  lime  would  be  carried  away,  therefore 
is  necessary  to  conclude  that  the  feldspar  has  also  lost  a  portion 
its  lime.  This  also  follows  from  the  low  per  cent,  of  silica  in  t 
rock,  since  if  the  plagioclase  contained  considerably  more  so 
than  lime,  it  would  also  possess  a  content  of  silica  which  wou 
exceed  60  per  cent.  But  still  the  rock  is  too  basic.  Therefore 
is  permissible  to  conclude  that  the  originally  highly-calcareo 
plagioclase  stood  very  near  labradorite,  perhaps,  also  andesii 
The  similarly  high  content  of  iron,  which  in  part  is  due  to  the  n 


STATE  GEOLOGIST.  45 

iflsignificant  amoant  of  magnetite,  must  be  mainly  set  down  to 
the  credit  of  the  aug^itic  ingredients  in  proportion  as  they  are 
altered,  since  the  amoant  of  mignesia  is  remarkably  low,  and  the 
lime  may  be  embraced  principally  in  the  epidote  and  the  plagio- 
clase.  There  remain,  therefore,  for  the  unchanged  augitic  mineral, 
besides  magnesia  and  some  lime,  especially  the  oxides  of  iron,  so 
far  as  they  are  not  used  in  the  formation  of  magnetite.  The  per 
cett.  of  apatite  amounts  to  81. 

As  it  has  been  said  already  that  the  epidote  seems  to  be  a  pro- 
duct of  change  from  the  green  chlorite  mineral,  so  it  is  necessary 
to  bold  it  as  highly  probable,  according  to  the  microscopic  exam- 
inatiof],  that  the  original  augitic  mineral  decayed  in  various  ways, 
sometimes  forming  basic  epidote  with  the  separation  of  free  silica, 
and  sometimes  the  chloritic  mineral.  These  were  deposited  in  the 
place  of  the  augite,  or  in  other  places.  These  three  minerals  there- 
fore are  to  be  regarded  as  secondary  products. 

2  Melaphyr-porphyry  from  Taylor* 8  Falls,  or  St.  Croix  Falls, 
on  the  St.  Croix  river,  a  tributary  of  the  Mississippi.  Macroscop- 
ieallj  this  rock  appears  porphyritic  throughout,  sometimes  also 
amygdaloidal.  Occasionally,  however,  all  porphyritic  structure  is 
wantiug,  as,  for  instance,  on  the  right  shore  of  the  St.  Croix  river, 
although  decidedly  porphyritic  rocks  exist  very  near.  These  con- 
sist of  a  greenish-gray  to  brownish,  finely  granular  and  crys- 
talline groundmass,  with  numerous  porphyritic  crystals  of  brown 
plagioclase.  In  immediate  proximity  are  found  abundantly 
quartzose  secretions  that  are  frequently  furnished  with  dark-green 
coatings,  so  that  this  is  certainly  to  be  regarded  as  an  amygdaloid. 
Further  there  appear  distinct  secretions  of  a  greenish  black, 
chlorite-like  mineral.  Sprinkled  in  the  groundmass  can  be 
seen  also,  with  the  naked  eye,  numerous  fine  grains  of  a  bright 
yellowish-green  mineral,  which,  as  appears  under  the  microscope, 
consists  of  epidote.  Sometimes  this  epidote  is  liberally  dissemi- 
nated in  those  portions  which  are  not  porphyritic,  so  that  by 
means  of  it  the  whole  rock  is  rendered  green.  Even  macroscopi- 
cally  it  can  here  be  seen  that  the  pUgioclase  becomes  changed  to 
the  dark-green  chlorite-like  mineral,  ina<»much  as  it  takes  itself  a 
J?wen  color  even  when  the  cleavage  planes  still  retain  their  luster. 
Here  also  appear  distinct  sparkles  of  pyrite. 

The  microscopic  examination  led  to  the  following  determinations: 

(1)  Plagioclase,  generally  brown,  colored  by  means  of  brown 
and  gray  particles.  Besides  these  it  contains  small  grains  and 
scales  of  the  augitic  substance  changed  to  viridite  or  chlorite. 
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which  sometimes  so  much  prevails  that  it  nearly  fills  the 
plagioclase  crystal,  leaving  only  a  little  feldspathic  i 
Farther,  crystals  of  epidote  are  also  formed  abundantly  in  tl 
spar.  The  plagioclase  constitutes  a  part  of  the  groundmass 
times,  and  sometimes  it  is  disseminated  prophyritically. 

(2)  The  augite  parts  are  wholly  changed  to  viridite.  The 
crystals  of  this  mineral,  which  are  connected  closely  with  < 
and  quartz,  more  rarely  appear;  while  the  smaller  ones  ar 
abundant,  such  as  usually  only  till  the  interstices  between  tl 
inae  of  the  feldspar,  even  constituting  sometimes  a  part 
groundmass.  'In  polarized  light  the  mineral  appears  granul 
either  radiately  or  confusedly  fibrous. 

(3)  One  of  the  most  common  parts  is  epidote,  which 
occurs  in  large  grains,  but  generally  in  rather  small  crystal 
bright  yellow  color.  These  are  of  imperfect  shapes,  but  som 
of  regular  forms.  They  are  feebly  dichroic,  but  show  ver 
liant  polarization  colors.  Generally  they  are  tolerably  pure; 
times  they  contain  inclusions  of  quartz.  Very  often  they  ai 
etrated  by  irregular  brown  cracks.  Rarely  is  the  epidoti 
with  viridite;  in  nearly  all  cases  it  resists  the  spreading  oft 
iditic  substance  even  when  the  feldspar  itself  is  filled  com 
with  it. 

(4)  Quartz  secretions,  large  and  small,  appear    in   po 
light  as  aggregates  which  are  enveloped  in  a  granular  grei 
stance,  and  for  that  reason  they  must  be  considered  as  of 
daloidal  character. 

( 5  )    Also  a  white  granular  substance  is  here  visible. 

( 6 )    Magnetite,  and 

(7  )    Apatite  in  slender  needles  also  appear. 

From  the  Joregoing  it  follows  that  the  melaphyr-porphyrie 
Duluth  and  Taylo/s  Falls  have  an  undoubted  porphyritic  sir 
The  porphyritic  portions  consist  of  plagioclase^  in  connectic 
which  very  little  orthoclase  occurs  ;  of  an  aggregate  ofchlot 
grains  {viridite )  which  are  believed  to  be  a  product  of  chang 
augite  ;  of  an  aggregate  of  epidote  ;  of  small  amygdaloidal 
masseSy  but  which  do  not  occur  everywhere  ;  and  of  small 
ling  grains  of  pyrife.  Aggregates  of  two  much  weathered  m 
could  not  be  determined  exactly  ;  they  certainly  form  concret 
the  two  principal  parts.  The  groundmass  consists  princip 
plagioclase  ( probibly  als  i  som''.  orthoclase  ) ;  augite,  which^  he 
is  principally  changed  to  viridite ;  magnetite ;  apatite ;  < 
often  gresent  in  large  quantity  ;  a  little  quartz,  and  a  grayisi 
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granular  substance  ihat  has  resulted  from  change.  When  the  rock 
is  amygdaloidal,  quartz  fills  the  cavities,  as  well  as  calcite  and  epi- 
dote. 

According  to  this  the  rock  is  such  that  it  is  embraced  with  the 
melaphyrs  ;  and  as  it  has  a  decidedly  porphyritic  structure,  it  may 
be  designated  melaphyr-porphyry.  Now,  in  most  parts,  except  in 
the  freshest,  epidote  plays  a  very  important  role  ;  it  can  therefore 
also  be  designated  an  epidote-melaphyr.  But  because  the  epidote 
18  a  secondary  product,  as  well  as  the  viridite,  which  has  come  from 

a  change  in  the  augite,  this  latter  name  can  be  applied  only  to  the 

changed  melaphyr-porphyry. 

( 6  )    Compart  and  granular  melaphyr. 

This  rock  exists  at  several  places. 

3.  Of  melaphyr  from  Duluth  there  were  only  a  few  small  pieces. 
It  is  found  in  close  contact  with  the  fresh  melaphyr-porphyry. 
The  definition  of  it  is  very  distinct.  Unfortunately  the  pieces  for 
examination  were  too  small  to  make  an  analysis  of  them,  and  the 
microscopic  examination  had  also  to  be  made  on  a  series  of  frag- 
ments in  order  to  characterize  the  rock  definitely. 

One  of  the  two  pieces,  a,  is  derived  from  the  border  close  by  the 
melaphyr-porphyry  ;  the  other,  6,  is  from  a  point  further  removed 
from  it. 

The  contact-rock,  a,  exhibits  itself  as  a  dense,  dark  grayish-black 
Tock  in  which  under  the  loop  can  be  distinguished  only  very  fine 
needles. 

Under  the  microscope  can  be  seen,  in  a  very  fiiie-grained 
groundmass  fine,  slender,  colorless  crystalline,  needle-shapad  feld- 
spar crystals,  which  show  very  seldom  any  twinning  striation,  and 
give  no  bright  colors  when  tested  in  polarized  light- 
They  are  not  very  sharply  separated  from  the  ground- 
niass;  while  in  the  colorless,  felsitic  ground-paste, 
they  blend  without  showing  any  boundaries,  but  in  which  there 
we  enclosed  numberless  light-green,  colorless  very  fine  grains  of 
an  angitic  mineral,  as  well  as  some  large,  four-angled  crystals  of 
magnetite.      The  colorless  ground-paste  hardly  shows  any  change 

• 

Jn  polarized  light;  between  crossed  Nicols  it  remains  dark  when 
the  stage  is  revolved. 

The  other  rock,  6,  derived  from  the  midst  of  the  melaphyr,  con- 
sists of  a  middling  to  a  fine-grained  mixture  of  tolerably  bright 
triclinic  feldspar,  and  an  augitie  mineral  which  is  mostly  lusterless 
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and  colored  black,  or  sometimes  shiniog  with  a  yellomsh  metal- 
lic luster,  and  under  the  microscope  is  translucent  and  brownish 
green,  and  which  is  penetrated  by  numerous  partly  parallel  oi 
sometimes  irregularly  disposed,  dark  fissures,  and  is  filled  with 
pores  of  very  irregular  shapes.  Occasionally  grains  of  magnetite 
and  spicules  of  apatite  appear.  The  feldspars  are  often  partlji 
filled  with  brownish  green  clouds  derived  from  the  augites.  Not 
withstanding  the  brightness  of  the  feldspar,  this  rock  is  ver} 
much  changed,  so  that  it  is  very  soft  and  crumbling. 

Accordingly  this  melaphyr  in  general  is  middling  to  fine-grained 
but  on  the  margins  of  contact  it  is  very  fine-grained.  Hence  on< 
may  draw  the  conclusion  that  at  Duluth  the  melaphyr  cob 
through  the  melaphyr-porphyry,  inasmuch  as  the  latter  is  un- 
changed on  its  margin  alongside  of  the  melaphyr,  but  the  formei 
is  rendered  dense  along  this  contact. 

4  Melaphyr  from  Sank  Rapids  on  the  Mississippi.  This  rock 
consists  of  a  fine-grained,  anamesite-like  greenish-black  ground- 
mass  of  very  fresh  appearance,  in  which  are  enclosed  narrow  slen- 
der crystals,  more  rarely  large  ones,  of  very  bright  triclinic  feldspar 
The  number  of  the  larger  crystals  is  so  small  that  the  rock  at  first 
sight  hardly  has  the  appearance  of  a  porphyry. 

Under  the  microscope  the  contrast  between  the  crystalline 
groundmass  and  the  larger  crystals  is  very  evident.  Nevertheless 
it  is  observed  at  once  that  the  crystals  are  of  two  kinds — triclinic 
feldspar  and  augite.  The  ingredients  of  the  rock  are,  under  the 
microscope,  the  following: 

(1)  Triclinic  feldspar,  with  clear  and  nearly  everywhere  visi- 
ble, sharp  twinning  lines,  appears  sometimes  in  large,  sharply  de- 
fined crystals,  and  sometimes  in  small  bands  as  a  portion  of  th< 
groundmass.  This  mineral  is  very  clear  and  pure,  and  containf 
only  rarely  in  its  interior  a  large  accumulation  of  gray  grains; 
sometimes  are  seen  in  it  also  fine  needles  of  augite  and  little  crys- 
tals of  magnetite. 

(^).  Large,  more  or  less  regular  crystals,  are  seen  but  seldom  ii 
perfect  form,  which  are  surrounded  by  a  bright  green  hardlj 
dichroitic  border.  The  inside  consists  of  a  very  clear-brown  oi 
brownish-violet  substance  which  is  not  dichroitic  or  soluble  in 
acids,  and  shows  but  very  rarely  brilliant  polarization  colors.  The 
purest  portions  are  penetrated  by  irregular  fissures,  (though  some- 
times these  stand  at  right  angles  to  each  other,)  which  are  filled 
with  a  black  substance.  The  most  frequent  occurrence  of  this 
mineral  shows  it  filled  almost  wholly  with  black  crystals  of  mag- 
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neiite,  which  often  are  placed  in  two  fine  linear  systems  perpen- 
dicular to  each  other.  Occasionally  also  pyrite  appears  in  it. 
Other  portions  are  filled  completely  with  green,  confusedly-fibrous 
masses  which  are  more  strongly  dichroitic  than  the  unchanged 
mineral.  This  latter  consists  of  augite  which  is  converted  through 
fibrous  viridite  into  the  green  substance.  The  green  border  on 
the  unchanged  augite  is  also  such  a  product  of  change. 

As  a  part  of  the  groundmass,  augite  is  crowded  into  the  angles 
between  the  feldspars.    It  is  bright  brownish-green  to  completely 
colorless,  but  is  here   also  converted  ^into  a  light-green,   finely 
fibrous,  mineral,  so  that  an  augite-crystal  sometimes  appears  wholly 
converted  to  a  fibrous  mass;  and  the  separate  bundles  of  fibres  are 
projected  into  the  surrounding  feldspar.     A  change  here  also  takes 
place  to  fibrous  viridite.     In  other  places  the  augite  is  colored 
more  brown,  and  then  becomes  either  fibrous  or  granular,  the  latter 
by  reason  of  the  occurrence  of  fine  dark  points.    Sometimes  such 
changed  augites  are  more  strongly  dichroitic,  but  not  so  that  they 
could  be  shown  to  change  to  hornblende.    In  this  augite  are  in- 
cluded now,  occasionally,  well-formed  apparently  cubic  or  rhombic 
crystals  of  a  bright,  grayish-violet  color,  which,  unfortunately,  it 
was  not  possible  to  determine  exactly. 

(3)  Four-sided  magnetic  grains,  sometimes  separate,  and  some- 
times grouped.  Prom  the  pulverized  rock  it  is  possible  to  bring 
out  frith  a  magnet  numerous  grains  of  this  mineral. 

(4)  Fine  needles  of  apatite  are  seen  clustered  in  several  places. 

(5)  Very  rarely  are  there  scattered  ags^regates  of  quartz. 

The  chemical  analysis  of  melaphyr  No.  4  gave  the  following 

result: 

SiO, 48.97 

A1,0, 16.50 

Fe,0, 4.14 

FeO 6.58 

CaO 10.93 

MgO 9.85 

K,0 0.69 

Na,0 2.69  (with  traccB  of  LiaO) 

H,0 1.14 

101.49 

P2O5 1.18 

From  this  analysis  it  appears  that  the  rock  is  basic,  more  basic 
^haD  many  other  melaphyrs.  It  agrees  in  the  composition  nearly 
^th  Bunsen^s  normal   pyroxenic   rocks  ;    it  difiers  from  them 
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especially  in  a  too  small  content  of  alumina,  iron  oxide  ai 
protoxide,  and  in  a  too  high  content  of  magnesia.  The  sma 
ingredient  of  potash  shows  that  if  orthoclase  is  at  all  present  i 
the  rock,  it  plays  a  very  inferior  part,  the  highest  per  cent,  of 
possible,  being  only  4.08.  But,  furthermore,  the  small  content 
soda,  as  well  as  the  high  per  cent,  of  lime  indicates  that  tl 
plagioclase  will  approach  nearer  to  anorthite  than  albite.  Ina 
much  as  abundant  magnetite  is  found  in  the  rock  there  C8 
be  left,  of  the  small  content  of  iron  oxide  seen  in  the  gener 
analysis,  but  little  iron  for  the  augitic  portion.  This,  therefor 
must  be  the  richer  in  niagnesia  and  lime,  which  are  presei 
in  large  quantities.  In  the  presence  of  the  fresh  appearance  • 
the  fieldspar  everywhere,  it  will  be  necessary  to  charge  the  hig 
per  cent,  of  water  to  the  account  of  the  green  secondary  prodni 
of  the  augites.  The  content  of  phosphoric  acid  answers  to  a  pc 
cent,  of  apatite  of  0.44. 

From  the  foregoing  it  apoears  that  the  melaphyr  from  Sau 
Rapids  consists  of  a  groundinass  which  holds  a  basic  plagioclasi 
augtte  in  changed  and  in  unchanged  conditions;  also^  in  smalU 
grains,  magnetite  and  apatite;  and  very  seldwn  a  little  quartz;  an 
that  in  this  groundmass  larger  crystals  of  triclinic  fieldspar  an 
augite  are  sparsely  disseminated.  Hence  this  rock  can  also  I 
designated  a  melaphyr-porphyry  ;  since,  however,  the  prophyrit 
structure  is  not  everywhere  apparent,  the  rock  may  be  designate 
simply  a  melaphyr. 

This  rock  differs  from  the  melaphyr-porphyry,  of  Daluth  an 
Taylor^s  Falls,  mineralogically  only  in  the  smaller  amount  of  po 
phyritic  structure,  the  lack  of  orthoclase  and  epidote,  the  very  litt 
amount  of  quartz  and  the  greater  purity  of  the  general  mass,  ar 
especially  of  the  plagioclase;  chemically  it  differs  in  the  small( 
per  cent,  of  alkali,  water  and  carbonic  acid,  and  the  evidently  hig 
per  cent,  of  lime  and  magnesia. 

6  Afalaphyr  from  Watab  on  the  Mississippi.  This  roc 
forms  a  fine-grained  mixture  of  a  colorless  feldspar,  a  bright  ye 
lowish-green  augitic  mineral,  and  of  isolated,  small  black  graini 
As  a  secondary  product  pyrite  is  disseminated  in  considerabl 
amount.  The  whole  rock  is  of  a  greenish-gray  color,  and  has 
fracture  that  is  irregular  and  even  splintery. 

Under  the  microscope  the  feldspar  can  be  distinguished  a 
triclinic,  the  augite  is  of  a  bright  greenish-brown  color,  whici 
often  becomes  green  by  viridite;  it  is  not  dichroitic,  is  cut  by  ix 
iegular  fine  fissures,  and  embraces  often  an  abundance  of  smal 
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black  grains.  Large,  four-cornered,  black  grains  of  magnetite  are 
seen  only  very  rarely.  Also  needles  of  apatite  are  sprinkled  here 
and  there, 

Uelaphyr  No,  5,  therefore,  consists  also  of  plagioclase^  augite^  and 
a  little  magnetite  and  apatite. 

n.    HOBNBLENDE-GABBBO. 

This  rock  is  found  only  on  the  St.  Louis  river  near  Duluth.  It 
has  at  first  glance  the  appearance  of  a  granular  hypersthenyte. 
Upon  exact  examination  it  proves  to  be  a  granular  assemblage  of 
the  following  minerals  : 

( 1 )  Strongly  predominating  is  a  brilliantly  glittering  gray 
plagioclase  with  very  evident  twinning  lines  and  blue  iridescence 
exactly  like  that  from  Labrador.  Sometimes  also  the  polysynthetie 
twinning  is  formed  according  to  the  Carlsbad  law. 

( 2  )  Occasionally  are  seen  crystals  of  bright  red  feldspar  with- 
out twinning  lines,  with  a  reddish  reflection  similar  to  sunstone. 
This  mineral  is  certainly  orthoclase, 

( 3 )  A  dark  brownish-green,  or  tombac-brown,  slightly  lustrous, 
almost  metallic-looking  mineral,  which  appears  fibrous  and  pos- 
sesses two  similar  cleavage  direi:tions,  which  form  with  each  other 
an  obtuse  angle.  A  great  number  of  casual  measurements  gave 
for  this  angle  about  125^.  Since  this  mineral,  moreover,  is  rather 
easily  fusible  to  a  black  glass,  it  can  only  be  hornblende^  notwith- 
itanding  its  somewhat  different  appearance  from  ordinary  horn- 
blende. This  is  in  many  places  manifestly  impregnated  with  small 
scales  of  chlorite,  and  it  attains  by  that  means  a  somewhat  dif- 
ferent nature. 

(4)  Light  tombac-brown,  metallic-lustered  crystals  are  some- 
what more  seldom  to  be  distinguished  easily,  with  only  one  strongly 
marked  cleavage  direction.  A  second  very  inconspicuous  cleavage 
plane,  with  faint  lusterless  surfaces,  stands  nearly  at  right  angles 
with  the  first.  Before  the  blowpipe  this  mineral  fuses  with  toler- 
able ease  to  a  dark  shining  glass.  It  is  therefore,  without  doubt, 
diallage.  It  is  somewhat  more  rare  than  the  hornblende,  but  it 
appears  to  stand  in  no  relation  with  it. 

(5)  Large  black,  slightly  metallic  grains,  sometimes  with  perfect 
octahedral  forms,  with  irregular  to  conchoidal  fracture.  Tbe 
firr^gments  drawn  from  the  powdered  rock  with  a  magnet  were  dis- 
lolved  in  acid  potassium  sulphate  ;  the  aqueous,  solution  was 
boiled  with  addition  of  sulphuric  acid,  by  which  a  rather  heavy 
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white  precipitate  of  titanic  acid  ensued.  Since  the  distinct  octa- 
hedrons give  no  titanium  reaction,  but  the  magnetic  powder  ia 
only  partly  dissolved  in  muriatic  acid — the  rest  being  titanic  acid— 
therefore,  titanic  iron  certainly  is  connected  so  intimately  with 
magnetite  that  it  follows  with  it  to  the  magnet. 

(6)  Very  rarely  is  seen  a  light,  greenish-yellow  mass  witl 
conchoidal  fracture,  and  greasy  luster,  which  is  insoluble  in 
muriatic  acid,  and  before  the  blowpipe  is  almost  infusible.  The 
hardness  is  about  5  to  6.  This  mineral  appears  to  be  epidote 
whose  cleavage  planes  could  not  always  be  recognised. 

(7)  Very  seldom  occurs  a  sparkling  grain  o{  copper  pyrite. 
The  microscope  revealed  the  following  minerals  : 

(1)  Very  prevalent  triclinic  feldspar,  generally  tolerably  pure 
but  sometimes  wholly  filled  with  granular  masses,  so  that  the  stri- 
ation  in  it  is  very  difficult  to  observe.  Also  black  angular  grains, 
probably  of  magnetite,  are  disseminated  here  and  there.  The  mine- 
ral is  insoluble  in  hydrochloric  acid,  after  standing  twenty-foui 
hours;  also  its  powder  gave  after  long  treatment  with  hydrochloric 
acid,  no  trace  of  jelly.  The  triclinic  feldspar,  therefore,  ip  not 
anorthi<'«,  but  evidently  comes  nearer  to  labradorite. 

(2)  In  several  places  appear  feldspars  which  are  completely 
filled  with  yellowish  or  reddish  grains,  sometimes  hornblende 
granules  changed  to  green  viridite,  but  more  rarely  bright  yellon 
epidote.  This  mineral  corresponds  to  the  red  sunstone-like  feld- 
spars, in  which  a  twmning-striation  can  be  seen  neither  macro-  noi 
microscopically.  This  might  now  be  obscured  possibly  wholly  by 
reason  of  the  numerous  inclosures ;  but  when  it  is  observed  thai 
the  rock  contains  1.61  per  cent,  of  potash,  it  is  necessary  to  con- 
sider it  very  probable  that  some  orthoclase  is  present. 

(3)  Hornblende.  This  is  mostly  of  a  light  to  dark  green  color, 
more  rarely  of  a  brownish-green.  The  former  is  produced  by 
viriditic  substance,  which  often  completely  fills  the  hornblende  and 
impairs  its  dichroitic  character.  This  green  viriditic  hornblende 
is  formed  sometimes  of  parallel  fibers,  but  sometimes  of  confused  ox 
radiate  fibers,  as  appears  especially  between  crossed  Nicols.  The 
brownish-green  hornblende,  without  viridite,  is  strongly  dichroitic, 
and  appears  parallel-fibrous.  Sometimes  it  is  penetrated  by  reg- 
ular, dark,  parallel,  fine  lines,  which  run  at  right  angles  with  the 
fibrous  structure,  and  have  nothing  in  common  with  the  cleavage, 
which,  singularly,  is  wholly  absent.  Since,  moreover,  the  margins 
of  the  hornblendes  are  very  irregular,  and  always  are  dependent 
upon  the  feldspars  between  which  they  are  embraced,  it  might  be 
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doobtful,  in  consequence  of  their  often  weakly  dichroitic  character, 
whether  they  be  hornblendes  or  not.  But  the  above-mentioned 
iiiimeroQS  measurements  of  the  two  similar  cleavage  planes  show, 
with  complete  certainty,  that  the  mineral  consists  of  hornblende, 
which,  by  the  intrusion  of  viriditic  or  chloritic  substance,  has 
acquired  somewhat  different  characteristics. 

(4)  Diallage  appears  in  grayish-brown  sightly  translucent  crys- 
tals, wr.ich  sometimes  are  isolated  between  the  feldspars,  and  some- 
times are  connected  with  the  hornblendes  like  a  mosaic,  where, 
however,  its  outlines  are  everywhere  sharp.  As  the  grains  of  di- 
allage do  not  encroach  at  all  upon  the  hornblende,  the  latter  must 
be,  it  seems,  an  original  mineral  ingredient,  and  not  at  all  a 
product  of  change  from  diallage.  The  diallage  is  almost  entirely 
non-dichroitc;  it  is  generally  delicately  fibrous  in  parallel  threads, 
and  shows  abundantly  a  system  of  parallel,  sharply  defined  fissures, 
which  run,  however,  through  the  fibrous  structure  nearly  at  right 
angles.  Parallel  to  the  fibers,  which  between  crossed  Nicols  show 
an  irregular  striping  of  colors,  is  sometimes  a  fine  black  hatching 
to  be  noticed,  which  seems  to  consist  of  grains  of  magnetite  ar* 
ranged  in  lines.  Only  rarely  does  the  diallage  exhibit  a  non-fibrous 
center,  which  then  is  free  from  the  dark  lines  which  fill  the  re- 
maining portion  of  the  crystal. 

(5)  Large,  black,  metallic,  angular  crystals  of  magnetite  and 
menaccanite.  Smaller  grains  are  embraced  in  the  above-mentioned 
minerals. 

(6)  Irregular  patches  and  grains  of  epidote  of  a  light  yellow 
color,  slightly  dichroitic,  appear  very  rarely. 

(7)  Chalcopyrite  is  very  seldom  visible. 

(8)  Rather  frequent  colorless  prisms,  sometimes  0.4  mm.  in 
width  and  over  0.8  mm.  in  length,  can  be  seen  in  thin  sections. 
These  are  occasionally  six-sided.  They  show  very  brilliant  polar- 
ization-colors, and  contain  numerous  fluid  inclusions,  with  and 
without  moving  bubbles.  Tliey  are  soluble  in  acids,  give  with  the 
molybdate  solution  a  phosphoric  acid  reaction,  with  sulphuric 
acid  a  lime-reaction,  while  with  the  treatment  in  hydrochloric  acid 
no  cubes  of  chloride  of  sodium  appear.  The  mineral  is  therefore 
apatite,  in  thick  short  crystals,  while  fine  needles  of  it  seldom  ap- 
pear. 

(9)  The  most  rare  are  colorless  grains  with  numerous  large 
fluid  inclusions,  which  generally  contain  slightly  movable  bubbles, 
and  are  broken  by  irregular  fissures  that  are  filled  with  a  green 
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BubstaDce.     They  stand  in  close  connectioa  with  biU  of  epidote, 
aad  are,  ia  spite  of  these  impurities,  to  be  considered  rs  qnartz. 

The  chemical  composition  of  the  hornblende-gabbro  No.  6,  is  a» 
follows: 

Silica. 49.15 

Alumina 21.90 

Sesquioxide  of  iron 6.60 

Protoxide  of  iron 4,54 

Lime 8.23 

Magnesia  -  -  ■ 3.03 

Potash 1.61 

Soda 3.83 

Water 1.93 

100.80 

Phosphoric  acid 0.33 

Titanic  acid 0-18 

It  is,  therefore,  a  basic  rock,  whose  high  per  ceat.  of  alamina  cor- 
responds closely  with  its  abundance  of  triclinic  feldspar.  If  this 
feldspar  were  auorthite,  the  content  of  lime  would  have  to  be  high- 
er, and  that  of  soda  necessarily  less.  Furthermore,  if  this  feldspar 
were  oligoclase  or  audesite,  the  per  cent,  of  silica  of  the  whole  rock 
would  be  higher,  since  the  1.61  per  cent,  of  potash  presupposes  a 
content  of  orthoclase  of  about  9.52,  which  drives  the  silica  to  a 
hit.'h  percputage.  Therefore,  the  triclinic  feldspar  comes  nearest 
to  labradorite.  While  the  silica  per  cent  rises  by  reason  of  the  or- 
thoclase, it  is  reduced  again  by  reason  of  the  percentile  of  magne- 
titeand  menaccanite.  The  meager  percentase  of  magnesia  corres- 
ponds to  the  low  content  of  hornblende  and  diallage  in  the  rock. 
The  apatite  amounts  to  0.81  per  eent. 

Therefore,  the  hornbUntu-gaitbro  from  the  St.  Louis  river  near 
Dulltth  congitta  of  strongly  predominating  plagioclase  (labradorite^ 
m  lUtk  ortkoelaae,  tome  hornblende,  diallage,  magnetite  and  menae- 
vell  IIS  ■i/"i/il(\  rind  a  very  stnitll  amount  of  chalcopyriie, 
■,  the  taal  ucciisioMtllg  associated  with  quartz. 
in.   ^noiTB-DIOBTIB. 
^  This  rook  occurs  at  Richmond  on  the  Sauk  river,  and  at  Little 
e  Watab  on  the  Mississippi. 

^Piorgle  /rim  Richmond.    This  rock  consists  macro- 

ll^tt  coarse -grained  mixture,  apparently  of  predominating 

~  nde  and  a  grayish-white  triclinic  feldspar,  besides 

In  addition  to  these  there  are  also  biotite, 
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The  hornblende  is  sometimes  in  distiDct  large  crystals  from  2  to 
3  centimeters  wide,  and  from  3  to  4  centimeters  long  ;  while  the 
YDOst  of  it  appears  in  crystals  of  only  a  few  millemeters  in  diam- 
eter.   It  is  of  a  deep,  black  color,  has  a  bright  luster,  and  appears 
iD  general  very  fresh.    Very  frequent  small  scales  of  dark  brown 
or  black  biotite,  of  irregular  shapes,  nestle  within  the  cleayages  of 
the  hornblende.    The  latter  fuses  rather  easily  to  a  black  shining 
glass. 

The  triclinic  feldspar  is  clear,  grayish- white,  nearly  colorless,  in 
brightly  lustrous  crystals,  with  regularly  angled  cross-sections, 
and  evident  twinning  striations.  When  the  back-ground  is  dark, 
the  feldspars  often  appear  transparent  as  well  as  black. 

The  augitic  mineral  is  only  very  slightly  apparent,  being  mostly 
eovered  by  hornblende.  It  is  light,  yellowish- brown  or  grayish 
brown  in  color,  and  slightly  lustrous;  but  it  becomes  much  brighter 
when  the  rock  is  wet,  since  it  then  acquires  a  yellowish,  metallic 
lostre.  Two  cleavage  planes  can  be  seen  cutting  each  other, 
(early  at  right  angles,  but  which  are  not  very  distinct,  and  appear 
not  to  be  exactly  similar.  The  mineral  is  somewhat  fibrous,  and 
foses  not  very  easily,  in  fine  splinters,  to  a  gray  bead.  It  exists  in 
Ins  amount  than  either  of  the  other  constituents,  and  is  itself  to  be 
seen  under  the  lens  with  great  difficulty, 

Biotite,  in  thin  brown  or  nearly  black  scales,  is  mingled  especi- 
ally with  the  hornblende. 

Magnetite  is  recognizable,  but  without  certainty;  pyrite  some- 
times is  disseminated  in  small  grains. 

Very  rarely  can  be  seen  small  crystals  of  a  hyacinth-red  color, 
wliich  are  brightly  shining,  but  whose  form  cannot  be  ascertained. 
Perhaps  they  are  little  zircons. 

Ihe  microscopic  examination  gave  the  following  : 

(1)  The  plagioclase  shows  very  distinct  color  bands  ;  it  is  gene- 
rally very  clear  and  pure.      Here  and  there  appear  little  needles  ot 
apatite  in  it:  also  shreds  of  hornblende  and  grains  of  magnetite; 
also  gray  kernels  of  irregular  shapes  are  seen  sometimes  in  groups. 
But  very  rarely  does  the  feldspar  appear  without  striping. 

(2)  The  hornblende  is  of  green  and  brown  colors,  strongly 
'ichroitic  with  parallel  cleavage,  or  with  two  cleavage  systems  that 
cross  each  other  at  a  small  angle.  Its  outlines  are  irregular.  It 
9oinetimes  embraces  little  grains,  but  in  no  great  quantity;  and  very 
'are^y  cavities  with  movable  bubbles. 

(3)  The  augitic  mineral  is  chiefly  in  immediate  but  irregular 
contact  with  hornblende.    It  can  be  traced  out  sharply  in  distinc- 
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tioB  from  it,  but  its  outline  is  irregular.  Sometimes  also  speci- 
mens of  this  mineral  lie  in  the  feldspar,  and  also  often  little  crys- 
tals  of  hornhlende  are  iu  the  center  of  the  augite  ia  such  a  manner 
that  they  iu terse ct  each  other  like  a  patience-play  (Geduldspiel).  It 
is  only  rarely  that  the  augitic  mineral  ia  somewhat  regalarly 
outlined,  but  not  so  that  the  measurements  of  angles  could  be 
taken.  It  could  only  be  discovered  that  the  angle  between  two 
sides  of  such  a  section  was  more  obtuse  than  the  columnar  angle 
of  hornblende.  The  mineral  is  cut  by  irregular  fissures  which  are 
only  occasionally  nearly  parallel,  but  generally  they  go  in  all  direc- 
tions, cuttiag  each  other  at  all  possible  angles.  It  is  generally 
very  finely  parallel-fibrous — that  is  to  say  it  consists  of  a  series  of 
lamellae  parallel  to  each  other,  but  which  often  wedge  out 
in  both  directions,  so  that  the  fibers  sometimes  are  in  right 
lines,  and  sometimes  appear  slightly  uudulatory.  The  cracks 
which  cut  the  mineral  appear  generally  to  have  no  reference  to 
the  direction  of  the  fibers.  Here  and  there  is  an  appearance 
as  if  the  cracks  ran  preferably  at  right  angles  to  the  fibrous  stroc 
iure.  This  augite  is  of  a  very  bright  brownish-red  c3lor.  Between 
crossed  Nicols  it  shows  bright  polarization  colors,  particularly 
in  those  spots  where  it  is  not  remarkably  fibrous.  In  the  fibrouf 
portions  also  there  is  a  fine  col  or- striping  apparent,  though  thii 
does  not  always  appear  distinct.  It  is  therefore  probable  that  i 
polysyothetic  twinning  structure  is  the  fundamental  cause  of  th 
fibrous  structure. 

This  mineral  is  remarkably  and  strongly  dichroitic  in  brig' 
greon  and  red  colors.     Beginning  at  the  fissures  which  penetn 
it,  and  along  the  margins,  it  undergoes  a  change  which  gradna 
embraces  the  whole  mineral,  so  tbat  the  different  stages  of  t 
change  can  be  seen  in  the  diSerent  thin-sections.     The  fissures 
filled,  for  instance,  with  a  bright  grayish-green,  non-dxhroi..-  f 
stance  which  encroaches  more  and  more  on  both  sides,  so  that  ■ 
the  central  parts,  or  kernels  of  the  mineral,  of  more  or  less 
are  visible,  in  its  unchanged  red  color  ;  and  in  many  instances 
are  entirely  faded  oat.    At  the  same  time  the  fibrous  portiom 
dergo  no  change,  although  they  frequently  appear  more  dis 
In   muny  instances  the  aiigilio  mineral   consists  only  of  V 
gnsco  fibrous  crytitnlii.     When  the  mineral  is  so  changed  it  ;' 

'  iricf  BO.  that  it  can  with  nil  certainty  be  seen  to  be  i 

3  mineral  can  be  only  augi'e.    The  abseu' 

^system,  as  it  appears  in  connectio 

'        a  very  distinct  optical  charac 
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eommon  and  polarized  light,  the  fibrous  structure,  the  difficult  fusi- 
bility, the  presence  of  two  cleavage  surfaces  nearly  at  right  angles, 
fisible  even  with  the  naked  eye.  distinguish  this  mineral  from  horn- 
blende, and  show  it  to  be  augite.    Microscopically  it  appears  very 
much  like  diallage,  in  which  professor  Zirkel,  who  had  the  good- 
ness to  make  an  examination  of  it  at  Jena,  agrees  with  me.     Be- 
sides, individual  crystals  appear  which  are  pierced  by  parallel  horn- 
blendi^-lamell8e,in  such  a  manner  that  augite  and  fibrous  hornblende 
alternate  with  each  other. 

(4)  Biotite  appears  in  bright,  grayish-brown,  transparent,  an- 
gular sheets. 

(5)  Quartz  is  very  distinct  in  small  grains  in  which  sometimes 
are  fluid  inclusions  with  rapidly  moving  bubbles. 

(6)  In  places  numerous  crystals  of  apatite  appear,  especially  in 
ihe  feldspar,  but  those  places  are  rare.  Sometimes  the  apatite  is 
in  isolated  crystals. 

(7)  Magnetite  is  for  the  most  part  only  scattered  and  rare. 
Only  occasionally  is  it  in  somewhat  thicker  and  crowded  large  ir- 
regular masses.  The  larger  portion  of  a  slide  is  free  from  it.  For 
tbat  reason  it  was,  that  no  metallic  residue  could  be  obtained  from 
the  wet  powdered  rock.  With  a  magnet  only  could  individual 
gnuDs  be  drawn  out. 

The  chemical  analysis  of  the  augite-diory  te  No.  7,  gave  the  fol- 
lowing result: 

Silica 48.87 

Alumina 18.72 

Sesquioxide  of  iron 3.28 

Protoxide  of  iron 5.55 

Ualcium-oxide 11.93 

Magnesium  oxide 9.53 

Potassium  oxide 0.73 

Sodium  oxide 2.10 

Water 0.93 

Carbonic  acid trace. 

101.64 

Phosphoric  acid 0.08 

This  rock  therefore  is  also  basic,  and  agrees  with  the  normal 
pyroxenic  rocks  of  Bunsen.  Yet  some  free  quartz  is  present.  The 
nigh  per  cent,  of  lime  and  magnesia  agrees  with  the  abun- 
dtace of  plagioclase,  hornblende  and  diallage;  likewise  the  low  per 
Mt  of  iron  oxides  with  the  meagerness  of  the  magnetite,  the  low 
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per  cent,  of  potash  with  the  absence  of  orthoclase,  of  which  at  tha 
most  4.21  per  cent  of  the  rock  could  consiet.  The  small  per  cent, 
of  soda  and  the  large  per  cent,  of  lime,  considered  in  respect  to  ths 
large  amount  of  ptaj^ioclaae  present,  warrant  the  conclusion  that 
the  latter  comes  nearer  anorthite  than  albite,  that  it  therefore  ii 
either  labradorite  or  andesine.  The  small  amount  of  water,  which 
in  a  great  measure  consUts  of  bvt^roscopic  water,  shnwa  alao  that 
the  rock  is  not  entirely  fresh.  The  apatite  amounts  only  to  0.19 
percent. 

The  auffite-dioryte  No.  7  ffom  Richmond  therefore  consists  of  a 
coarse  to  middling  coarse-grained  mixture  of  plagioclate,  hornblende 
and  diallage,  with  which  is  mingled  biotite,  a  little  pyrite  and  tnaij- 
netite,  a  very  little  quartz,  apatite,  and  very  rarely  perhaps  zircon. 

8.  Augite-dioryte from  Itichmond.  (Bareman'sfarm.)  Although 
most  intimately  related  to  the  foregoiag  in  its  outward  appearance, 
this  rock  nevertheless  shows  a  difference. 

Mai' roseopic ally  it  appears  as  a  fine  to  middling  coarsegrained 
mass  of  very  brilliantly  shining,  colorless,  plagioclaae,  which  some- 
times also  exhibits  the  Carlsbad  twinning ;  also  of  black,  very 
brightly  lustrous  hornblende,  within  which  also  very  rarely  iso- 
lated scales  ot  biotite  are  visible;  and  of  an  augitic  mineral,  gray  to 
browish-green  in  color,  which  appears  in  little  grains.  This  last 
mineral  is  recognized  plainly  in  places  where  the  plagioclase  forms 
white  granular  aggregates,  in  the  neighborhood  of  which  these 
green idh-brown  grains  ure  plainly  secreted.  They  possess,  so  fat 
as  can  be  seen,  not  the  cleavage  plaues  of  hornblende.  Small  black 
specks  are  magnetite,  since  such  can  be  drawn  out  of  the  powdered 
rock  with  a  magnet. 

Isolated  masses  are  seen  that  reach  three  centimeters  in  length 
and  two  in  width,  which  consist  of  an  aggregate  of  light-grey 
feldspars  which  sometimes  are  plainly  striated,  Bometimes  show  no 
striation,  but  yet  in  other  respects  can  not  be  distinguished  odm  from 
the  other. 

From  the  foregoing  therefore  this  rock  differs  in  its  lack  of  large 
hornblende  crystals,  in  the  pre*)ence  of  large  aggregates  of  feldspar, 
greater  richness  in  magnetite. 
B  microscope  can  be  recognized  the  following  mineral 

wholly  colorless,  strongly  striated  plagioclase, 
ittte  in  remarkable  quantity,  black   grains  of 
little  crystals  of  hornblende,  and  augite.     Oo- 
cryslals  might  perhaps  be  orthoclase. 
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(2)  Qaartz  is  apparently  rare,  in  irregularly  outlined  masses 
lying  between  the  feldspar  crystals,  with  numerous  cavities  which 
contain  sometimes  movable  bubbles. 

(3)  Hornblende,  of  a  dark  greenish-brown  color  and  strongly 

dichroitic;  which  is  cut  by  cleavage  planes  that  are  either  parallel 

or  form  an  obtuse  angle  with  each  other.    Its  outlines  are  very 

irregular.    Only  the  little  crystallites  which   lie  scattered  in  the 

pla{i;ioclase,  show  sometimes  regular  forms. 

(4)    A  dichroitic  mineral  (dichroitic  in  light  green  and  red  colors) 
appears  in  great  quantity,  perhaps  even  exceeding  the  hornblende 
in  amount,  which  is  colored  light  grayish-green  to  brownish-green. 
This  differs  from  hornblende  esbentially,  both  in  common  light,  on 
accoont  of  its  bright  colors,  and  between  the  Nicols  by  reason  of 
its  brilliant  polarization,  since  hornblende  appears  very  dark  be- 
tween crossed  Nicols.    It  is  either  not  at  all  fibrous,  or  slightly  so, 
or  completely  fibrous.    The  fissures  which  cut  it  are  generally  ir- 
regular, and  not  entirely  in  right  lines.    Sometimes    they  run 
nearly  parallel,  and  then  pass  through  the  fibrous  structure  nearly 
at  right  angles.     But  with  a  higher  power  a  system  of  fine  cleavage 
can  be  seen,  which  runs  parallel  with  the  fibrous  structure.    This 
latter  is  made  apparent  by  the  occurrence  of  fine  parallel  light  or 
dark  brown  lamellae  and  nellies,  but  also  partly  by  the  existence  of 
Tery  fine  cleavage  lines.    The  outlines  are  very  rarely  entire,  and 
preserved  in  lines.    They  are  then  quadratic  and  rectangular  forms 
with  imperfect  or  dulled  corners:  so  that  such  a  section  could  be 
produced  only  by  the  combination  ocS.  ooPoo  ooPoo  of  augite,  but 
not  of  hornblende.    The  fibrous  structure  and  the  fine  linear  cleav- 
age run  parallel  to  that  line  which  corresponds  to  a  plane  ooPoo. 
Occasionally  this  mineral  is  more  grayish-^reen,  and  little  dichro- 
itic.   lo  spite  of  the  dichroitic  character  of  this  mineral  as  seen 
in  most  of  its  individual  grains,  it  cannot  be  considered  hornblende, 
but  must  be  referred  to  augite,  possibly  diallage.     There  are,  raore- 
<>^er,  in  it  fluid  inclusions  with  movable  bubbles. 

(5)  Rather  frequent  grains  of  magnetite  are  seen.     These  are 
niore  isolated,  and  are  four  or  six  angled. 

(6)  Apatite  in  extraordinary  amounts,  in  fine  needles,  especially 
^  the  plagioclase,  has  been  mentioned  already. 

(7)  Yellow  metallic  opaque  grains  are  certainly  pyrite. 
Chemical  analysis  of  augite-dioryte  No.  8  from  Richmond. 
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Silica 62.00 

Alumina 15.75 

Sesquioxide  of  iron 3.55 

Protoxide  of  iron 12.84 

Calcium  oxide 7,39 

Maguesium  oxide 3.43 

Potassium  oxide 1.24 

Sodium  oxide 8.37 

Water 0.35 

Carbonic  acid 0.11 

100.02 
Phosphoric  acid 1.06 

Hencu  it  appears  that  this  rock  is  richer  in  nilica,  protoxide  ( 
iron,  phosphoric  acid,  and  alkali  than  the  foregoing,  but  poorer  i 
lime,  magnesia  and  alumina.'  Its  combltiBtious  must  therefore  h 
different.  The  feldspar  here  appears  the  richer  in  Hoda,  sioce  tli 
high  content  of  soda  comes  iu  connectioD  with  a  mach  Iow« 
amount  of  alumina.  Hence  the  feldspar  may  in  this  case  also  beloD 
in  the  acidic  portion  of  the  feldspar  aeries.  The  potash  iDgredieD 
corresponds  to  a  per  cent,  of  orthoclaae  at  least  of  7.33.  The  hi;; 
amount  of  protoxide  of  iron  must  be  attributed  in  part  tu  the  mag 
netite  present,  and  partly  to  hornblende  and  diallage,  becaas 
the  rock  is  remarkably  poor  in  magnesia.  The  large  amonnt  < 
phosphoric  acid  is  a  very  distinctive  character;  it  requires  apatit 
to  the  amount  of  2.59. 

The  fresh  condition  of  the  rock  is  evident  here  also  in  the  sma 
amounts  of  carbonic  acid  and  water. 

7 he  second  augite-diornte  from  Richmond  (So.  8}  consistg  then 
/ore  of  a  compound  of  phgiuclasf  {with  perhaps  some  orthoclaat 
hornblende,  diallage,  magnetite,  apatite,  very  little  biotite,  quartz  an 
pyrite. 

At  Little  Falk,  furthermore,  are  distinct  angite^iorytes,  witi 
several  modilipations,  from  the  same  range  of  rocks,  each  of  whic 
we  will  particularly  describe, 

9.     Aiigite  dioryle  (a) from  LiUle  Falls.    This  rock  conatitufa 
a  granular  mixture  of  plagioclase,  which  is  light-red  to  white,  i: 
small   amount,  and  but  stiglitly  lustrous,  very  abundant  blact 
ahioiog,  fibrous  hornblende,  iu  large  crystals,  and  bright  graj 
I  augit«,  with  parallel  fibers.     The  last  is  also  in  lea 
Ijrableade;  it  ia  dull,  or  slightly  shining,  an< 
ling  hornblende.    Occasionally,  thiamin 
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end  is  somewhat  more  bright  and  lustrous,  and  then  exhibits  a 

rerj  evident  cleayage,  which  cuts  directly  through  the  indistinct 

6oaDdary  which  outlines  the  border  of  the  hornblende   prism. 

These  minerals,  therefore,  are  regularly  built  upon  each  other,  and 

the  augitic  mineral  is  diallage. 

This  stone  contains  no  magnetite,  since  nothing  can  be  drawn 
from  its  powder  with  a  magnet.  Furthermore,  titanic  iron  is  not 
present,  inasmuch  as  in  the  same  powder  no  metallic  residue  is 
foiJtnd  on  washing. 

Biotite  appears  only  very  rarely, 

XJuder  the  microscope  the  rock  shows  the  following  composi- 
tion : 

(1)    Feldspars,  which  appear  mostly  as  aggregates  of  smaller 
cY^stals.    They  are  generally  striated,  but  often  the  striation  can 
aot  be  distinguished,  especially  if  they  are  filled  with  a  gray  gran- 
alar  substance.    Sometimes  there  is  only  a  narrow  border  that  is 
free  from  this  granular  structure,  while  the  inner  po^^tion  is  filled 
vrith  it. 

(2)  Quartz  appears  only  subordinately,  and  in  small,  crowded 
pieces. 

(3)  Hornblende  is  in  larger,  generally  clustered,  united  crystals, 
whose  outer  borders  are  sometimes  regular  and  sometimes  irreg- 
nlar.  They  are  of  a  greenish-brown  color,  strongly  dichroitic 
between  crossed  Nicols,  showing  bnlliant  colors,  are  plainly  cleay- 
able,  and  are  rich  in  inclusions  of  granular  plagioclase  and  little 
crystals.  Sometimes  in  polarized  light  they  exhibit  twinning 
lines,  by  means  of  which  one  crystal  is  separated  ioto  two  parts 
placed  closely  alongside  of  each  other,  which  show  difierent  polar- 
ization colors.  Sometimes  on  the  border  of  these  are  several 
narrow  lamellae,  so  that  in  place  of  one  of  the  twinning- bands  may 
be  Been  several  very  fine  color-bands. 

(i)  Augite  appears  in  the  thin  section  much  more  abundant 
Ulan  in  the  band  sample.  It  is  mostly  grouped  in  clusters  of  sev- 
^  crystals,  generally  by  itself,  but  sometimes  intimately  con- 
li^ted  with  hornblende.  It  is  partly  entirely  colorless,  and  partly 
colored  bright  green,  in  one  place  very  pure,  and  in  another  hav- 
iog  a  gray  granular  substance  or  dark  yellowish-brown  spots  of 
bydrated  iron  oxide,  with  which  indeed  it  is  often  wholly  filled.  It 
appears  either  wholly  compact,  or  cut  through  by  numberless  clefts, 
which  are  sometimes  parallel,  but  also  run  sometimes  very  irregu- 
burly.    The  aagitic  mineral  is  but  little  or  not  at  all  dichroitic. 
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shows  bright;  polarization  colors,  is  very  freqaently  perfectly  Sb- 
rouH,  and  has  irregular  outlines. 

(5)  Here  and  there  appear  short  prismatic  crystals,  about  0.18 
mm.  thick,  with  regular  six-sided  outlines,  and  often  namerons  di- 
agonal cleaTage-lines  parallel  to  the  plan  oP,  which  wonld  hardly 
be  taken  at  the  first  f;lKnce  for  apatite,  because  they  are  short  and 
thick.  Inasmuch  as  this  mineral,  whicb  is  soluble  in  acids,  girea 
no  cubic  precipitate  of  salt  with  concentrated  hydrochloric  acid, 
but  with  sulphuric  acid  a  lime  reaction,  and  with  molybdic  acid  a 
phosphorous  reaction,  it  must  be  apatite.  Slender  crystals  of  the 
same,  moreover,  also  occasionally  are  found. 

(6)  Some  black  metallic  grains,  very  sparsely  distributed,  and 
of  irregular  form,  are  probably  magnetite  or  titanic  iron. 

The  chemical  analysis  of  the  auKite-dioryte,  No.  9,  gave  the  tol- 
lowiog  : 

Silica 46.58 

Alumina 13.87 

Sesquioside  of  iron 3.71 

Protoxide  of  iron 8,79 

Lime 11.00 

Magnesia 10.04 

Potash  1.01 

Soda 8.18 

Water 1.05 

Carbonic,  acid 0.47 

Total  98.59 

Phosphoric  acid 0.39 

The  rock  is,  tbereture,  a  very  basic  one,  notwithstanding  its  con- 
tent of  quartz,  and  is  remarkable  for  its  high  percentage  of 
magnesia,  lime,  and  protoxide  of  iron,  owing  to  the  predominating 
abundance  of  hornblende.  But  since  generally  hornblende  coo- 
iaias  more  magnesia  than  lime,  and  diallage  is  present  in  too 
•mail  qoantity  to  lay  any  claim  to  the  amoant  of  lime  indicated,  • 
part  of  the  lime  most  belong  to  the  plagioclase.  Hence  it  might 
bt  oonoluded,  from  the  petty  amount  of  quartz  seen  in  the 
lin  Motion,  that  the  plagior.Iase  comes  nearer  anorthits  than 
.bite.  The  sdwII  percentage  of  potash  in  the  rock  might  be  referred 
tbeprasenoeof  orthoclase,  amounting  almost  to  5,9tt  per  cent.; 
it  is  more  probably  only  an  accidental  ingredient  of  the  plagio* 
The  content  of  apatite  amounts  to  0.78  per  cent.     Thai 
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the  rock  is  not  entirely    unchanged  is  shown  by  the  presence 
of  water  and  carbonic  acid. 

The  augite-^ioryte  No,  9,  from  Little  Falls^  consists,  therefore,  of 
a  basic  plagioclase  (perhaps  with  some  orthoclase)  very  much  horn- 
blende,  §ome  diallage,  isolated  large  apatite  crystals,  a  very  little 
quartz  and  biotite,  and  a  very  small  quantity  of  magnetite  and 
iitanic  iron. 

10    Augite-dioryte  (b)  of  Little  Falls.     Like  the  foregoing,  this 
rock  also  consists  of  agranular  mass;  embracing  abundant,  brightly 
lustrous,  black,  hornblende;  white  to  reddish  fiae  grained  feldspar 
on  the  cleavage  planes  of  which  there  can  be  seen  generally  no 
twinoing  lines;  scattered  gray  quartz;  occasional  scales  of  biotite, 
and  Rpecks  of  pyrite,  as  well  as  a  light-grayish-green  to  lii^ht-brown 
au^itic  mineral  which  has  a  border  of  lustrous  hornblende,   but 
which  is  very  much  changed.     For  that  reason  although  the  rela- 
tion of  its  cleavage-planes  to  those  of  the  hornblende-band  surround- 
iag  it  cannot  be  learned  with  certainty,  y«^t  it  has  the  appearance 
here  as  if  the  cleavage-planes  of  the  augite  cut  off  the  cleavage 
^dges  of  the  hornblende;  and  hence  the  mineral  can  be  considered 
Stallage. 

Under  the  microscope  can  be  seen  occasionally  rather  large,  ap- 
K>«rently  pure  crystals  without  any  trace  of  striation.    These  can 
l^Tobably  be  considered  orthoclase.    This  mineral  embraces  some- 
"* 'Piffles  numerous  gray  or  white  grains,  so  thickly  crowded  that  it 
^comes  now  translucent.    The  tnclinic  feldspars  appear  in  numer- 
^^8  smaller  crystals  which  often  are  apparently  pure,  but  also  are 
^lled  sometimes  with  grayish  grains.    Quartz  appears  scattered  in 
^rger  or  smaller  kernels  embraced  between  the  crystals  of  feldspar; 
it  is  uncommonly  rich  in  fluid-inclusions  of  many  forms,  and  often 
^th  rapidly  moving  bubbles.    The  hornblende  is  of  a  green-brown 
4^1or«    It  is  strongly  dichroic,  and  in  all  respects  as  in  number  9. 
The  augite  is  rarely  visible.     It  forms  the  center  of  hornblende 
crystals,  is  either  light-greenish-gray,  nearly  colorless  and  non- 
diehroic,  or  green,  granular  and    fibrous,  and  then  somewhat 
dichroic;  and  is  cut  oy  irregular  fracture  lines.     Quite  common  are 
isolated  crystals  of  apatite,  which  have  a  thickness  exceeding  0.2 
mm.    They  can  be  distinguished  by  the  reactions  already  men- 
tic  ned.    Brown  biotite  scales,  as  well  as  black  grains  of  magnitite 
or  of  titaniferous  iron,  are  rare. 

The  chemical  analysis  of  the  augite-dioryte  No.  10  gave  the  fol- 
bwing  result. 
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SiO, 52.36 

At,0. 15.72 

I  FeA 2.90 

i  FeO 7.33 

j  CaO .■■  8.98 

li  MjtO 7.36 

j^  K,0 1.32  (with  a  siDall  trace  of  Li,0 

■;  Na,0 2.81 

!  H,0 1.85 

;■  CO, 0.23 

.!                                                                                    101.34 
'■'■  PA 0.30 

(.  The  higher  content  of  silica  in  this  rock  abore  the  former  is  ij 

r  consequence  of  the  greater  amount  of  quartz  present     That  tin 

;:  amount  of  orthoclaae  cannot  he  rery  great  is  shown  hy  the  smal 

amount  of  potash.    It  reaches  therefore  not  to  exceed  7.8  per  cent 
lij  The  lower  percentage  of  lime  and  magnesia  in  comparison  with  Nd 

9  is  in  consonance  with  a  somewhat  less  amount  of  hornblende 
■\  and  perhaps  also  with  a  lower  amount  of  lime  in  the  plagioclaae 

,.i  The  apatite  reaches  0.73  of  the  rock. 

|l  Augite-dioryte  No.  10  consists  Oierefort  of  plagioclaae,  probaU 

J  some  crthoclaae,sotne quartz, much hornblende,a  Uftte diallage,  aver, 

|-i  Utile  apatite,  biotite  and  tnagnetite  or  titanic  iron. 

[''.  11.     Augite-dioryte  (c)  from   Little  Falls.    Makes  a  medium 

§•  grained  mass  of  white,  triclinic   feldspar  whose  striatioo  csnno 

i',  always  be  distinguished;  abundant   hornblende;   bright  grayish 

'f  green  to  bright-green  diallage,  which  appears  to  be  present  in  bn 

i'^:  small  amount,  and  rather  frequent  brown  scales  of  biotite. 

!|j.  Under  the  micioscope  it  can  be  seen  that  the  feldspar  is  generall; 

',  striated,  and  that  it  is  pure  and  clear  only  about  its  edges,  bat  it 

interior  is  tilled  with  granular  substance;  that  quartz  is  but  selduii 

!  present,  and  the  hornblende  is  the  same  as  in  Nos.  9  and  10.     Tb 

I  diallage  is  colored  ligbt-green,  or  flecked  with  light  and  darke 

;  green.     It  is  sometimes  as  grains  in  the  center  of  hornblende 

j  sometimes  regnlarly  connected  with  it,  and  sometimes  existing  alon 

in  the  feldspar.    Sometimes  theexternal  borders  of  the  crystals  ar 

'  formed  so  shnrply  that  they  could  be  measured.    The  angle  fbuni 

amounted  to  about  1S7%  which  answers  to  the  angle  co  P  :  co  f  3 

I  at^ita.    Tbf  ftj^t^  W  aot  in  the  least  dichroic;  it  ia  cd 

;  parallel  to  the  long  axis  of  thi 
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erjBtal,  and  sometimes  ia  every  direction.  Diallage  here  is 
foond  in  remarkably  large  amount,  so  that  it  falls  but  little  below 
hornblende.  Sometimes  are  seen  bright  greenish  brown  scales 
of  biotite;  finally,  apatite  appears  in  short  thick  crystals,  and  long 
slender  needles. 

The  augite-dioryte.  No.  11,  differs,  therefore,  from  No.  9  and  No. 
10,  especially  in  its  richness  in  diallage. 

12.  Feldspathic  augite-dioryte  (d)from  Little  Falls. — This  rock 
consists  macroscopically,  of  a  medium-grained  mass  made  up  of  an 
abondaat  white  or  grayish-white  feldspar,  which  appears  very 
dense  ;  that  is  to  say,  like  a  dense  mass  of  very  fine  grains  of  feld- 
spar, and  of  black,  brightly  lustrous  elongated  crystals  of  horn- 
blende, which,  however,  is  less  abuodant  than  the  feld- 
spar. Mingled  with  both  these  principal  ingredients  is  a  bright 
green  augite,  which  forms  the  central  kernel  in  the  hornblende 
grains.  Unfortunately,  the  cleavage  oftheaugite  is  not  sufficiently 
evident  to  show  with  certainty  whether  there  is  a  regular  passage 
in  the  hornblende.    Quartz  and  biotite  are  not  present. 

Under  the  microscope  it  can  be  seen  at  once  that  the  feldspar 
consists  constantly  of  very  numerous  small  crystals  intact  on  all 
sides,  generally  showing  a  clear,  bright,  narrow  border,  and  an 
impare  center  filled  with  a  gray  granular  substance.  Border  and 
center  are  sharply  defined,  especially  in  polarized  light,  and 
the  boandary  corresponds  exactly  with  the  outer  surface.  Bdth 
tre  triclinic  uniformly,  and  it  is  seldom  that  no  twinning-striation 
can  be  distinguished. 

Embraced  between  the  feldspar  crystals  can  be  seen,  much  more 
nu%ly,  isolated  segregations  of  quartz,  which  contain  fluid-inclu- 
sions with  moving  bubbles. 

The  hornblende  appears  brownish-green,  is  strongly  dichroic, 
uid  suffers  on  all  sides  from  the  encroachments  of  the  forms  of  the 
fddspar  crystals,  so  that  but  few  opportunities  are  found  to  see 
ike  natural  borders  of  the  hornblende  itself.  Many  crystalline 
gnins  of  plagioclase  are  also  included. 

The  aagite  is  quite  colorless,  or  light-green.  It  appears  only  as 
Bnoels  within  the  hornblende,  and  is  pierced  with  fissures  that  are 
^BSiriy  parallel,  or  wholly  irregular.  It  is  not  dichroic,  generally 
vaqr  pore,  bat  embraces  dark,  granular  impurities  along  some  of 
m  Imurea  and  on  its  edges.  The  surrounding  band  of  hornblende 
fUMnlly  is  complete  for  each  individual. 

Apalita  appears,  sometimes  in  thick  and  sometimes  in  needle 
vp^ciyttaUs  which  often  are  in  groups. 
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Small  scattered  grains  that  are  opaqne  and  bare  a  metallic  1 
are  probably  magDetite  or  titanic  iron. 
The  chemical  compositioD  of  auffite-diorrte  No.  13  ia  as  fo) 

SiO 51.27 

AI.O, 23.72 

Fe,0. 1.8S 

F«0 3.81 

CaO 10.50 

MsO 8.80 

K,0  0.65 

NhiO  3.35    (with  a Tet7 amall  trace  o 

H,0  1.23 

CO 0.36 

99.53 

PA 0.37 

Tliis  rock  contains,  notwithstanding  its  scattered  grains  of 
quartz,  only  a  low  percentage  of  silica.  The  high  perceata 
alumina  and  lime  corresponds  with  its  larfte  amount  of  lime 
spar;  that  this  is  not  aaorthite  is  declared  by  the  percentage  of 
The  plugioclase  hence  comes  very  near  tabradorite.  Orth< 
appears  to  be  wanting — the  small  amount  of  potash  coald  be 
braced  in  the  triclinic  feld:ipar;  it  would  at  the  most  require  a 
centage  of  3.84  of  ortboclase.  The  small  amount  of  mag 
gives  a  datum  for  dlculatiDg  the  amount  of  hornblende  ii 
rock.  Apatite  reaches  0.90  per  cent.  Notwithstanding  its 
fresb  appearance,  this  rock  still  has  evidently  some  cont 
water  and  carbonic  acid. 

The  augiU-dioryte  No.  12  consists,  therefore,  of  plagiocla$e, 
blende,  augite  (probailg  diallage),  a  little quurti,  very  lUtU  inc 
U«  or  titanic  iron,  and  apatite. 

According  to  the  foregoing  the  augilt-diorytes  consist,  in  get 

■  «^  a  eombinatiom  </  pldgioctaae,  which  approaches  nearest  to  I 

d'tnle  (perh'ips  with  some  orlh"c(ase),  hornblende,  which  very 

motilif  in  aasiiciatt-d  with  and  regularly  changed  into  diallage,  b 

migitetite  ( perhapn  occaaionalty  a  little  titanic  iron),  and  apt 

ailing  with  which  only  n  vary  ninntl  amauiU  of  quartz  ia  al» 

hnicnl.    Tliu  rock  !(i>[>rf)iiche8  hornbleode-gabbro,  but  is  very 

in  illicit*.-;  winch,  iiuwi;ver,  <:&a  ba  oltaervedin  tha  form  of  dia 

all  casDS,  while  true  bornblende-gabbro  con 

via.  notteeable  qaaatity,  as  welt  as  a 

,  titanic  iron,  which  is  not  the  cau 
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iccompanjing  the  diorjtea  from  Little  Falls  (and  appearing  in 
that  Yicinity)  is  a  rock  which  perhaps  is  only  a  modification  <ft 
thesame  species,  though  it  differs  irom  them  in  several  particularst 
BO  that  it  possibly  may  be  pronounced  another  rock.  More  exact 
ioTestigation  in  the  region  and  in  situ  can  alone  determine  this. 
It  therefore  will  provisionally  be  classed  as  an  augite-dioryte. 

13.    Augite-dioryte  {e)from  Little  Falls, 

This  singular  rock  appears,  macroscopically,  to  consist  of  a 
medium-grained  assemblage  of  the  following  minerals: 

(1)  Feldspar  grains  of  a  bright  yellowish-gray,  or  dirty-white 
eolor,  sometimes  reflecting  the  light  brightly,  though  principally 
but  slightly  lustrous;  for  the  most  part  with  evident  twinning- 
striation,  rarely  without  it. 

(S)  Diallage.  This  mineral  is  present  in  very  large  amount, 
sometimes  in  rather  small  grains,  sometimes  also  in  large  indi- 
vidual crystals,  with  four  angles,  eight  to  ten  millimeters  in  size. 
It  is  of  a  light  green,  or  brownish-green,  or  yellowish-green  color, 
lustrous  or  but  slightly  so,  often  only  shimmering  ;  it  fuses  with 
fome  difSculty  in  thin  slivers,  uuder  a  feeble  flame,  to  a  grayish- 
^leen  glass;  and  possesses  three  rather  evident  cleavage-directions. 
Those  two  that  are  less  evident  form  with  each  other  an  angle  of 
•bout  88  degrees.  That  which  is  most  distinct  cuts  directly  across 
ihe  apex  of  the  other  two,  that  is,  it  lorms  with  each  ot  them  an 
ingle  of  about  134  degrees.  Should  the  two  former  planes  be  con- 
tidered  xP,  then  the  principal  cleavage-plane  would  be  equal  to 
OOix,  as  is  the  case  in  other  diallages.  The  fusibility  of  the 
Buoeral  prevents  its  being  styled  enstatite  ;  if  it  were  hypersthene 
it  would  be  fusible  with  more  difficulty,  also  the  color  of  the  bead 
would  show  a  high  content  of  iron,  which  is  not  the  case.  It  must 
therefore  be  pronounced  diallage,  of  which,  it  is  true,  the  principal 
deavage-plane  is  generally  far  more  perfect  than  in  this  mineral, 
while  the  tendency  of  cleavage  in  accordance  with  the  columnar 
pimeii  is  usaally  hard  to  distinguish,  though  here  it  is  quite  promi- 
Mat 

This  diallage  here  never  appears  alone,  but  it  is  constantly  fur- 
■Uetwith  a  lastrous  brownish-black  border  of  hornblende,  which 
fnHvt  tpon  the  central  grain  of  dialla?e  in  such  a  manner  that 
fltfdeaTage-plane  X^'co  ot  the  latter  exactly  forms  a  right  angle 
vftk  tbe  columnar  planes  of  the  hornblende  —  that  is  to  say,  forms 
iaiatt^  in  both  directions  with  the  cleavage  planes  of  the  horn- 
tlMlde  of  aboaf  153  degrees,  while  these  latter  make  pxternal 
iigki  of  160-161  degrees  with  the  cleavage-planes  coP  of  the 
taUige,  as  ean  be  seen  in  the  following  diagram  : 
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30P/45  '^       30f  X       /^.^^  COP 
DULLA.OK. 


The  width  of  this  border  of  hornblende  is  verr  variable  ;  bod 
times  it  is  very  narrow,  in  other  places  it  is  wider,  eren  so  w 
that  but  a  very  small  nucleus  of  diallage  remains.  Here  obTioui 
the  borublende  resnlts  from  tbe  diallage,  and  it  is  possible  tl 
wherever  hornblende,  in  the  rock,  exists  without  a  central  gn 
of  diallajre,  it  may  also  have  been  produced  from  diallage,  becaust 
differs  in  no  respect  from  the  hornblende  borders.  Unfortunate 
it  was  not  possible  to  extract  a  sufficient  quantity  of  the  diatls 
free  from  hornblende,  for  aoalysb  of  each  separately. 

(3)  Hornblende.  This  appears  sometimes  alone,  and  sometin 
as  borders  about  the  diallage.  It  is  present  in  targe  quantity,  o 
brownish-black  color,  brightly  lustrous,  fibrous,  and  ptaii 
cleavablfl. 

(4)  Btotite,  in  nameroos,  brightly- lustrous  scales,  of  a  dsi 
brown  color. 

(S.)  Quarts  oan  be  distinguished  with  certainty,  in  light  gi 

grains. 

Tbe  microscopic  examination  gave  the  following  result: 

The  feldxpars,  in  by  fur  tbe  greater  number  of  cases,  are  mark 

r  very  beautiful,  remarkably  distinct,  lines  of  twinning  striatic 

f  are  tolerably  pure,  and  contain  generally  only  small,  irreg 

i  scales,  but  at  the  same  time  also  grannlar  aggre| 

tl  often  form  an  inner  nucleus  with  a  distinct  outlii 

nth   the  outer  clear  border,   and  especially  when  t 

tnes  ore  wanting.  Sometimes  these  crystals,  particnlai 
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the  irapore  ones,  are  form'^d  of  successive  layers,  each  layer  being 
lery  thin,  placed  over  each  other  like  numerous  laminae  ;  which 
have  the  deceptive  appearance  of  a  twinning  striation;  and  since 
the  stone  has  a  high  percentage  of  potash,  one  would  be  justified 
in  considering  these  feldspars  without  twinning  lines  as  orthoclose. 

The  hornblende  is  brown,  sometimes  also  green,  in  the  latter 
case  impregnated  with  viridite,  strongly  dichroic,  cut  either  with 
parallel  cleavage,  or  with  systems  of  cleavage,  that  make  an  angle 
with  themselves  of  about  125  degrees.  The  outlines  of  the  horn- 
blende are  sometimes  very  irregular;  especially  in  the  larger 
grains  that  are  associated  with  diallage  ;  for  the  most  part  exhibit 
the  forms  of  long,  slender,  rather  straight  crystals  (cut  lengthwise,) 
in  which,  however,  cannot  be  seen  the  characteristic  form  of  horn- 
blende ;  sometimes  thin  sections  appear,  though  not  often,  acci- 
dentally parallel  to  oP,  in  which  the  sides  run  parallel  to  the 
cleavage  lines,  which  intersect  each  other  at  125  degrees.  These 
tre,  therefore,  forms  that  are  peculiar  only  to  hornblende,  and  they 
cannot  be  present  in  augitic  minerals.  Such  hornblendes,  there- 
fore, are  in  no  case  secondary  products  of  change  from  augite,  be- 
cause  they  are  present  in  their  own  forms.* 

Diallage  is  visible  almost  entirely  as  internal   central  grains 
irithin  the  hornblendes.    It  is  then  colored  very  light-green,  or  is 
colorless,  but  sometimes  also  darker  green  by  reason  of  a  mingling 
^f  viridite;  it  is  not  dichroic,  but  shows  between  the  Nicols  bright 
polarization  colors.    It  is  cut  by  fissures  which  seldom  are  parallel 
to  each  other,  but  for  the  most  part  run  very  regularly.    The  horn- 
blende borders  either  form  somewhat  large  crystallites  lying  thickly 
opon  each  other,  or  consist  of  a  fibrous  collection  mingled  with 
diallage  and  filled  with  viridite,  or  they  are  formed  very  perfectly  so 
thattheindividualsthatconstitute  them  have  everywhere  a  parallel 
position.    The  regular  outline  is  lost  where  it  a^ljoins  the  diallage, 
tt  it  is  continually  and  very  irregularly  changing  outward  and  in- 
▼wd,  in  proportion  as  the  hornblende  encroaches  more  or  less  on 
the  aagite;  indeed  it  advances  along  the  fissures  very  much  like 
Teina  far  into  the  interior  of  the  diallage,  so  that  one  cannot  escape 
'the  conviction  that  the  hornblende  is  here  a  product  of  change 
^m  the  diallage.    This  conviction  might  also  be  made  more  gen- 
^1  so  as  to  hold  the  smaller  hornblende  crystals  as  completely 
Ranged  augite;  contrary  to  which  however  the  fact  remains  that 
these  smaller  hornblende  crystals  have  their  own  independent  forms. 

*(>MB|»n,  howerer,  mora  recent  statements  by  Prof.  Irving  ~^m.  Jour.  Science  and 
^«H»,MBI.-N.  H.  W. 
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It  is  tipceaaary  therefore  to  coticlurfe  that  the  hornblende  in  thit 
rock  is  sometimes  an  original  and  sometimea  a  secondsry  pro- 
duct. 

The  diallage  aometiiDes  is  twinned,  several  wide  laminae  alter- 
nating with  each  other  conformably  to  the  urthopinacoid.  Par- 
allel to  this  twinoing  the  firat  fissiirea  run. 
Magnetite,  or  titanic  iron  api>ears  but  very  rarely. 
On  the  other  hand  quartz  is  rather  abundant,  embraced  between 
the  straight  borders  of  the  feldspar  crystals.  It  is  also  here  very 
pure,  and  contains  fluid-includons  in  which,  however,  but  rery 
rarely  can  be  seen  any  moving  bubbles. 

The  apatite  crystallites  are  narrow  and  long,  an  well  as  short 
and  wide,  and  rather  abundant.  The  latter  would  be  known  as 
apatite  by  their  chemical  reaction. 

Biotite  is  known  by  its  dark  greenish-brown,  entirely  non-trans- 
lucent plates,  which  have  alwajs  an  irregular  outline. 

The  augite  dioryte  No.  13,  from  Little  FtUls  has  the  following 
composition : 

SiO. 56.49 

AUO, 17.49 

FeA 3.51 

FeO 3.72 

CaO 6.64 

M,'0 401 

K.0 8.20  (withat«w!eofLi,0> 

N«,0 4.49 

H,0 1.14 

CO trace 

101.19 
P,0. 0.18 

Here  it  appears,  at  the  outset,  that  this  rock  no  more  belonga  to- 
the  class  of  basic  rocks  than  the  foregoing  rocks,  but,  indeed,  has 
a  oontenb  of  nlica  somewhat  higher,  because,  as  has  been  found,  ib 
k  jKtssesaes  a  iiotaLlu  amoanb  of  free  quartz.  The  small  quantity  of 
~ron  is  duo  to  the  presence  of  a  little  magnetite  or  titanic  iroD. 
Very  noticeable  is  the  high  percentage  of  potash,  which,  if  it  were 
mmed  entirely  to  the  fonnatioa  of  orthoclase,  would  supply  to  the 
icb  a  percentage  of  18.9S  of  this  mineral,  which  wonid  be  nearly 
'^'~"  ftvbole.    But  the  microscopic!  fezamination  teaches 

it  part  of  the  feldspar  is  plagioclose,  and  that 
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only  a  few  of  the  larger  crystals  consist  of  ortboclase.  TbereforCf 
it  appears  that  a  large  part  of  the  potash  must  belong  to  the  plag- 
ioclaae.  The  small  amount  of  lime  seen  in  the  rock  is  divided 
between  diailage  and  hornblende  on  the  one  nide,  and  the  piagio- 
ciase  on  the  other.  To  the  latter,  therefore,  belongs  only  a  portion 
of  the  lime  present,  but  nearly  the  whole  of  the  soda,  amounting 
to  4.49  per  cent.,  to  which  also  a  part  of  the  potash  must  be  added. 
The  plagioclase,  therefore,  which  composes  a  predominant  portion 
of  the  rock,  is  rich  in  alkali,  and  comparatively  poor  in  lime  ;  it 
will,  therefore,  come  nearer  to  albite  than  to  auorthite,  and  it 
would  not  be  amiss  if  it  should  be  reckoned  as  oligoclase,  or  per- 
haps, as  andesite.  That  diailage  and  hornblende  are  less  in  amount 
than  feldspar,  is  shown  by  the  low  percentage  of  magnesia.  As 
there  is  almost  no  magnetite  nor  titanic  iron«  nearly  the  whole  of 
the  iron-oxide  is  due  to  the  diailage  and  hornblende,  which  also  lay 
claim  to  a  part  of  the  lime,  and  very  likely,  also  a  part  of  the  soda. 
Apatite  reaches  0.44  per  cent. 

The augite-dioryte  (e)  frotn  Little  Falls^  No.  13  consists^  there' 
/ore^  of  plagioclase  ( oligoclase  or  andesite ),  some  orthoclase  and 
quartz^  of  hornblende  and  diailage^  intimately  associated  with  each 
ott«r,  biotiiBf  a  very  little  apatite^  magnetite  or  titanic  iron.  The 
rock  is  distinct  therefore,  in  its  mineralogical  and  chemical  compo- 
sition, from  the  other  augite-diorytes  from  Little  Falls  by  reason 
of  its  high  per  centage  of  silica,  its  comparative  richness  in  quartz, 
its  content  of  potash  and  orthoclase,  as  well  as  of  oligoclase  and 
udesite,  while  the  rocks  of  the  vicinity  contain  labradorite,  at 
least  a  basic  plagioclase,  and  finally  by  reason  of  its  greater  rich- 
ness in  diailage.  In  consequence  of  which  this  rock  is  related  to 
hornbiende-gabbro  by  reason  of  its  diailage,  to  augite-quartz-dio- 
ryte  by  its  containing  quartz,  but  to  the  syenitic  rocks  by  its  con- 
taining quartz  and  orthoclase.  Therefore  there  might  be  a  tempta- 
tion to  separate  it  from  the  augite-diorytes,  as  a  different  rock, 
standing  between  syenite  and  gabbro.  The  fact  that  the  augite- 
^lovytes  from  Little  Falls  are  themselves  very  changeable  in  their 
imposition,  and  that  the  rock  in  question  appears  to  be  associ- 
Mwith  them,  was  sufficient,  instead,  to  determine  us  to  unite  it 
fforisianally  to  the  augite-diorytes. 

IV.      QUARTZ-  DIOBYTB. 

This  rock  occurs  at  Sauk  Center  and  Little  Falls,  at  the  latter 
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place,  though,  only  in  &  few  limited  couraes  in  the  midst  of  mica 
schists. 

14.  Qiiartz-riiorf/fe  from  Sauk  Center.  Thia  compriBes,  macro 
Bcopically,  a  medium  grained  mixture  of  the  follotring  minerals. 

Feldspar  is  generally  g ray iiih- white,  sometimes  brightly  lu^ 
trouR,  but  generally  dull  and  not  7ery  fresh.  Wherever  the  princi- 
pal cleavage- plane  is  auEGcieiitly  bright  the  twinning'Striation  can 
be  seen,  and  hence  the  feltlspar  seems  to  be  triclinic. 

Quartz  is  abundant  in  gray,  irregularly  shaped  grains. 

Hornblende  is  of  a  dark  broffnish-black  color,  but  not  so  strongly 
lustrous  as  other  fresh  hornblendes.  It  is  fibrous,  and  oaly  rarely 
appears  in  independent  grains,  but  generally  in  groups.  Id  amount 
it  is  about  the  same  as  the  feldspar. 

Titanic  iron  is  in  very  small,  dark  gray,  nearly  black,  grains, 
with  a  black  metallic  luster.  In  order  to  determine  this  mineral 
with  care  the  powdered  rock  was  carefully  washed.  The  last  ro 
maining  (irains,  with  metallic  luster,  were,  it  is  true,  somewhat 
magnetic,  but  they  gave  before  the  blow-pipe  an  evident  titaninm 
reaction,  and  were  entirely  insoluble  in  muriatic  acid. 

Pyrite  in  scattered  specks. 

Epidote  in  secretions  that  are  small,  scattered,  and  of  a  bright 
green  color. 

The  microscopic  examination  gave  the  following  : 

The  feldspar  is  for  the  roost  part  only  translucent,  and  is  filled 
with  a  white  granular  mass.     These  granular  inclusions  also  gen-^^^ 
erally  obscure  the  color  lines  in  polarized  light,  which,  neverthe-^..^ 
less,  here  and  there  come  out  very  evident.     The  mineral  therefoi^-_^ 
might  be  taken  either  for  a  triclinic  feldspar  or  orthoclase.    B\_      i 
the  latter  certainly  can  be  present  in  only  very  small  quantity,  ^^^^^^ 
account  of  the  small  percentage  ( 1,02)  of  potash  found  in  the  ^^ 
gregate  analysis.     But  the  feldspar  contains,  besides  the  fine  wVL^^!?" 
grains,  also  very  numerous  green  grains  and  scales  of  a  sabst^,^-.^,,^ 
like  viridite. 

The  hornblende  appears  in  dark-brown,  or  greenish -brown    ^       ,. 
ridaaUgenerally  bounded  by  right  liDes,or  irregulargroupsc^^ 
ume.    lb  is  strongly  dichroic,  cut  by  numerous  cleavages,    'v^  .  .  , 
KnparalM  or  «q  directed  as  to  intersect  each  other  at  obtuse  ^^    . 


1 


ies  it  shows  itself  in  linear  or  netted ly-fibroua  aggt^      , 
iten  are  crowded  with  viriditic  substance.    This  gran   ; 
Bobstance  also  encroaches  on  the  hornblende  in  bq  j 
in  some  parts,  that  it  is  no  longer  recognizaV>le_     tj. 
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hornblende   here  also  sometimes  contains  frequent  cavities  with 
movable  bobbles. 

It  would  seem  as  if  here  also,  in  some  of  the  hornblendic  grains, 

an  angite  center  exists,  and  in  some  cases  the  center  acts,  especially 

in  polarized  light,  dififerently  from  the  border.     But,  as  in  these 

cases  the  inner  portion  is  often  filled  with  viridite,  it  is  impossible 

to  know  the  presence  of  augite  with  absolute  certainty,  though  it 

can  be  considered  very  probable. 

The  quartz  is  embraced  between  the  feldspar  and  hornblende 
crystals  in  considerable  amount,  but  appears  also  sometimes  in 
original  hexagonal  outlines.  It  contains  rarely  numerous  pores 
and  little  sacks,  with  movable  bubbles,  or  with  colorless  cubes,  or 
with  both  at  the  same  time  ;  rarely  with  many  needles  of  apatite, 
ftnd  sometimes  inclusions  of  viridite. 

Epidote  is  of  a  light  greenish-yellow  color,  and  at  the  same  time 

l^ut  little  dichroic,  but  shows  between  the  Nicols  lively  polariza- 

tion^olors.    In  direct  light,  it  appears  yellowish-white.    Generally 

it  is  pierced  by  numerous  irregular,  very  fine  cracks  and  cleavacires, 

*Hfl  often  is  tolerably  pure  ;  yet  very  often  grains  of  viridite  show 

themselves,  sometimes  entirely  filling  it.    Likewise,  sometimes, 

t>i*cwni8h-colored   or  Blc  gray  grains  are  very  numerous  in  it. 

'^Vie  outer  boundary  of  the  epidote  is  very  seldom  straight,  but  on 

the  contrary,  very  jagged. 

The  titanic  iron  is  quite  often  in  six-sided  individuals,  sometimes 
i^n  groups. 

Also,  apatite  is  in  comparatively  large  amount,  being,  indeed,  in 
^11  parts ;  it  is  sometimes  in  fine  needles,  sometimes  in  rather 
Icirge  crystals,  over  two-tenths  of  a  millimeter  long  and  seven- 
hundredths  of  a  millimeter  wide,  or  in  hexagonal  thin-sections. 
N^ot  only  does  the  angle  P  :  oo  P.  which  many  times  was  deter- 
mined at  about  130  degrees,  identify  this  mineral  as  apatite,  but 
Also  its  chemical  reaction.  The  larger  crystals  are  not  pure,  but 
«liow  numerous  small  cavities,  though  without  bubbles. 

The  chemical  composition  of  the  quartz-dioryte  No.  14,  is  as 
follows : 

SiO, .56.59 

Al,0, 12.41 

Fe,0, 5.39 

FeO 10.28 

OaO. 6.70 

^&a 2.02 

^O 1.02 
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Na.0 4.97 

H.0 1.45 

CO, trace. 

100.13 

PA 0.44 

TiO,. 0.32 

The  following-  conclusions  result  from  this  itnalyiiia  : 

The  low  percentage  of  potash  points  to  a  small  per  cenb  < 
orthoclase  ( at  most  6.03 ),  if  all  the  potash  is  not  embraced  in  wit 
the  triclinic  feldspar.  The  comparatively  high  percentage  of  sod 
and  th*^  small  amount  of  lime,  which  latter  belongs  in  part  to  tl 
hornblende,  the  epidote  and  apatite,  point  coacluBirely  to  tl 
pivsence  of  a  feldspar  rich  in  soda  and  poor  in  lime,  which  therefo 
,  will  come  near  to  andeslte  or  oligoclase.  Although  the  hornblem 
ia  present  in  notable  amount,  yet  there  is  only  a  low  percentage 
magnesia.  It  must  therefore  be  poor  in  this  respect.  But,  »U 
it  cannot  contain  much  lime,  which  is  claimed  partly  by  tbeoth 
minerals.  Consequently  it  must  be  very  rich  in  iron-oxide,  ai 
perhaps  contains  also  some  soda.  Very  remarkable  is  the  low  pe 
centage  of  silica,  notwithstanding  the  presence  of  a  notable  amoa' 
of  quartz.  This  can  only  be  accounted  for  in  that  the  hornblen 
ia  poor  in  silica,  and  that  through  the  presence  of  titanic  iron  t 
percentage  of  silica  of  the  whole  rock  is  reduced.  The  apal 
amounts  to  1.07  of  the  rock.  Without  regard  to  the  appeara' 
of  the  individual  minerals,  the  water  present  amounting  to  1 
shows  that  the  rock  is  no  longer  entirely  fresh. 

The  foregoing  examination  Uachts  that  the  quartz-dioryte  No 
front  Sauk  Center,  consists  of  a  mingling  of  piagioclaae  {andesi 
(Uigoclase),  hornblende  ( apparanily  sometimes  with  an  augitie 
ter),  and  quartz,  in  medium-sized  grains,  with  which  are  fotin 
subordinate  amounts,  orthoclase  ( doubtfully ),  epidote,  titanic- 
apatite,  and  a  very  little  pyrite. 

15.    Quartz-dioryte  from  Litlle  Falls.    This  rock  consists,  n 
scopically,  of  a  coarse-grained  mixture  of  the  following  miner 

(1)  lilack  hornblende.  The  crystals  are  frequently  pei 
formed,  so  that  notably  the  planes  XP  and  xP33  are  nearly 
ffhitre  plainly  visible.  According  as  one  or  the  other  is  An 

tolarly,  while  the  terminal  planes  are  wanting.   They  are  I 
lerefore  but  slightly  lustrous,  or  merely  shimmering. 
pipe  the  hornblende  fuses,  after  a  slight  intumese 
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(2)  A.  dense  fine-gr.iined  gray  mass,  apparently  consisting  of 
ftn  impure,  dense,  or  rather  fine  grained  crystalline  feldspar,  which 
only  fills  the  interstices  between  the  hornblende  crystals. 

(3)  Quite  frequently  are  seen  scattered,  well  formed  rhombic 
dodecahedrons  of  brownish-red  garnet. 

The  pulverized  rock  contains  no  trace  of  a  magnetic  substance. 
In  the  slime  appear  no  heavy,  black,  metallic  grains,  but  only  light 
flakes  of  biotite. 
With  the  microscope,  the  following  can  be  discerned  : 
(1)  The  hornblendecrystals  are  very  sharp,  and  wholly  bounded 
by  right  lines.    They  are  sometimes  of  a  greenish -brown  color, 
and  then  they  are  strongly  dichroic;  or  they  are  green,  and  appear 
flecked,  apparently  impregnated  with  viridite,  and  then  they  are 
less  dichroic,  but  yet  more  strongly  than  the  augite.     A  difference 
between  the  inside  and  the  outer  border  cannot  be  discovered. 
This  hornblende  is  now  possessed  of  numerous  inclusions,  among 
^bich  appear,  particularly,  colorless  angular  kernels  of  quartz,  as 
^el]  as  of  feldspar.    Hence,  the  mineral  appears,  especially  between 
crossed  Nicols,  like  a  sieve,  in  which  the  hornblende  looks  very 
black,  but  the  abundant  included  grains  shine  out  in  variegated 
<^Iors.    The  hornblende  is  cut  sometimes  by  parallel  cleavage 
nmning  lengthwise,  and  sometimes  by  very  fine  irregular  iSssures. 
(2)    Between  these  regularly  developed  crystals  of  hornblende 
is  a  fine«grained  aggregate  of  quartz,  feldspar,  and  of  little  black 
AHg^nlar  grains,  that  are  sometimes  also  brown.    The  quartz  grains 
are  small,  very  clear,  and  with  very  few  cavities.      The  feldspar 
makes  little  irregularly  angular  kernels  which  cannot  be  distin- 
gnished,  as  to  whether  monoclinic  or  triclinic.   What  the  abundant 
opaque  black  specks  consist  of  could  not  be  determined  more 
exactly.    The  translucent  brown  grains,  or  blades,  certainly  were 
biotite.    Very  slender,  minute  needles  of  apatite  were  very  spar- 
ingly irisible. 

(3)  Elegularly  six-sided,  or  quadratic,  bright  red  crystals  of 
garnet.  It  is  penetrated  by  irregular  fissures,  and  embraces  irreg* 
nlarly-shaped  gray  grains,  and  also  cavities  of  the  same  form. 

(4)  There  are  also  a  very  few  scattered  black  metallic  secretions, 
perhaps  some  of  titanic  iron,  the  forms  of  which  are  very  various. 

The  following  shows  the  chemical  composition  of  the  quartz- 
^ioryte  No.  15,  from  Little  Falls  : 

SiOi 66 .  88 

AlaOi 11 .  69 
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FcO, 1.68 

FeO 8.84 

CaO 5-45 

MgO 3.65 

K,0 0.20 

NaiO 1.35 

H,0 1.08 

CO,.... '. trace. 

PiOi truce. 

100-67 

Very  remarkable  is  the  high  per  ceat.  of  silica  in  this  rock, 
which  in  connection  with  tlie  low  per  cent,  af  alumina,  shows  that 
it  ia  poor  in  feldspari^  and  rich  in  quartz.  That  the  feldspars  an 
plagioclase  is  evident  from  the  very  low  percentage  of  potash.  Ab 
the  rock  contains  very  little  magnesia  and  lime,  but  ftill  much 
hornblende,  this  latter  must  be  very  rich  in  iron  ;  perhaps  it  con — 
tains  atso,  further,  ulumiua  aud  soda. 

The  qiiartr-<liori/le  No.  15,  from  Little  Falls,  connists,  therefon 
of  a  mixture  of  large  honthlmde-crijatals,  between  ichirh  is  embrace 
fl  fine-graiiieil  aggretjate  of  qitnrlz.  plagioclase,  blaclc  grains  am 
hiotite.    In  it  are  found  a  few  perfectly  formed  crystals  of  garnet^ 
alongside  of  which  the  hornblende  outlines  fall  away,  and  mor-  - 
rarely  a  very  little  apatite.    Everywhere  this  rock  appears  in  «ucV 
relations  as  leave  it  doubtful  whether  it  can  be  considered  us  a;^ 
independent  rock- formation. 

V.      AUOITB-QDABTZ-DIORYTB. 


IB,    Angite^iiarlz-dioryte  { o )  from  }Vatab. 

Macroscopically  this  rock  appears  as  a  medium-grained   m  ^^^^gg 
made  up  of :  — 

( 1 )    Triclinic  feldspar  of  bright  luster  and  very  distinct  st-^ — ^^ 
,  Tery  fresh,  and  sometimes  faintly  red  ;     ^^  gi 
( grains  ;  (  4)  aeattered  black  scales  of  bioL.-^    -f^. 
liornblendi;,   noc  very  bright,  but  in  at:>  c^uf 
)  aboodwica  with  tli<-  reldi^pur.     Upon  closer  ezaminati»-a^.  q^ 
nl>I«nde  gr^iiu^  t)iey  can  be  seen  frequentlr  to  cont^.^^  g 
iitare.    This  is  of  a  green  color,  ebows    ao 
uiueriDg  surface  passinz  to    ^q//,   - 
leavage,  which  forma  an  anglu  (,f 
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about  153  degrees  virith  the  cleavage  of  the  surrounding  horn- 
blende. The  cleavage  of  the  center  therefore  truncates  the  broad 
columnar  edge  of  the  hornblende  ;  and  hence  here  also  the  center 
consists  of  diallage. 

Under  the  microscope  can  be  seen,  in  the  quartz,  which  is  very 
abundant,  along  with  the  needles  of  apatite  and  crystallites,  little 
fluid  inclusions  with  and  without  bubbles,  which  often  are  in  very 
lively  movement.    The  orthoclase  is  rather  impure  by  reason  of 
many  gray  included  grains ;  the  same  is  true  of  the  plagioclase 
the  striation  of  which  often  appears  particularly  distinct  by  rea- 
son of  lines  of  black  specks.    The  biotite  is  in  brown- translucent 
or  opaque  scales.    Magnetite,  or  titanic  iron,  is  rare.    The  horn- 
blende constitutes  light  tu  dark  brown  crystals,  that  are  cut  by 
parallel  cleavage  but  with  imperfect  outlines.    Larger  hornblende 
forms  possess  a  center  of  augitic  mineral,  that  is  diallage.    This 
is  colored  light  yellowish-green,  but  becomes  impure  by  reason  of 
fine  brown  or  opaque  granular  flecks,  or  even  by  brown-translu- 
cent scales  of  biotite  or  green  grains  of  viridite.    sometimes,  dis- 
tribated  among  these,  can  be  seen  little  reddish  scales  with  a  faint 
metallic  luster.    It  is  wholly  non-dichroic,  sometimes  is  pierced  by 
entirely  systemless  fissures,  or  is  again  very  fibrous  so  that  in  its 
larger  masses  it  looks  like  an  assemblage  of  lighter  and  darker 
Parallel  fibers.    Occasionally  this  mineral  becomes  dark  green  along 
the  edge,  and  then  passes  into  hornblende  which  everywhere  en- 
cloaes  it.    The  surrounding  hornblende  sometines  looks  like  ^n 
^dividual  srystal,  and  makes  hence  no  distinct  line  of  separation 
^^m  the  diallage.    Since  this  line  appears  distinct  only  in  polar- 
^2ed  light,  it  is  then  plainly  seen  to  run  out  and  in  irregularly. 
Apatite  appears  in  all  parts,  in  slender  and  also  in  thick  crystals. 

Chemical  composition  of  the  augitequartz-dioryte  (a)  No.  16, 
from  Watab. 

SiOa.... 65.27 

AlA 15.76 

FeiOa 1.36 

FeO 3.44 

CaO 3.70 

MgO 2 .  14 

K,0 3.1^7 

NasO 4.57 

H,0 0.42 

100.63 
PiO, 0.26 
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From  this  it  follows  that  the  rock  is  still  very  fresh,  inasmach  as 
it  holds  but  little  water,  aad  no  carbonic  acid;  further,  that  it  must 
I  be  placed  with  the  acid  rocks,  that  is  to  say,  it  accords  in  its  com- 

li  position  with  typical  syenites,  and  especially  in  this  respect  comei 

ij  near  to  the  syenite-granite  from  Watab.    The  high  percentage  oi 

I!  silica  is  produced  partly  by  its  richness  in  orthoclase,  and  partlj 

by  its  free  quartz.    The  high  content  of  soda  of  this  rock,  in  con- 
i  section  with  the  low  per  cent,  of  potash,  shows  that  the  plagio- 

clase  will  have  to  be  one  rich  in  soda  and  poor  in  lime,  especial]] 
■I  as  a  part  of  the  lime  is  absorbed  in  the  hornblende  and  the  angite, 

I  But  both  these  minerals  can  be  present  in  comparatively  small 

amounts,  on  account  of  the  small  per  cent,  not  only  of  lime,  but 
also  of  magnesia.    The  percentage  of  apatite  reaches  0.59. 
Notwithstanding  this  rock  in  its  chemical  composition  is  com- 
:  parable  with  the  syenite-granite  from  Sauk  Rapids,  yet  its  mineral 

composition  shows  a  distinction  from  it.  In  the  first  place,  it  ii 
the  plainly  visible  presence  of  an  amount  of  diallage  in  which  the 
foregoing  rock  differs  from  syenite-granite.  Further,  its  content 
of  soda  is  greater  than  its  potash,  and  the  triclinic  feldspar  is  par- 
amount over  the  monoclinic.  On  the  other  hand,  this  rock  diffen 
from  the  augite-diorytes  conspicuously  in  its  content  of  free 
quartz,  and  from  the  quartz-diorytes  by  its  containing  orthoclase 
and  diallage.  It  must,  therefore,  be  separated  from  the  above- 
'  named  classes,  as  augite-quartz-dioryte.    It  could  with  equal  reason 

'  be  designated  augite-quartz-syenite,  so  as  to  bring  out  its  affinitj 

;|  to  the  syenites.  But  since  a  hornblendic  rock  with  abundant  pl8g< 

;■  ioclase  and  a  small  amount  of  othoclase,  is  recognized  as  dioryte 

and  one  with  much  orthoclase  and  little  plagioclase,  as  syenite,  i1 
>\ill  be  appropriate  to  designate  the  foregoing  rock  as  an  augite 
i  quartz-dioryte. 

I  The  augite-quartz-dioryte  (a)  No.  16^  from  Watab^  therefore^  cofP 

sisfs  of  a  medium-grained  assemblage  of  the  following:  plagioclan 
!  ]  (oligoclase)  orthoclase^  quartz^  hornblende,  often  furnished  with  € 

central  nucleus  of  diallage,  a  little  biotite,  and  a  very  little  apatite, 
and  magnetite  or  titanic  iron, 

17.    Aug ite-quartz  dioryte  {b)from  Watab.    This  rock  presentc 
ii:  a  somewhat  different  aspect  from  the  last. 

Macroscopically  it  seems  to  be  a  coarsed-grained  collection  oi 
the  following  minerals:  (1)  red  orthoclase;  (2)  white  or  red- 
dish plagioclase,  which  is  in  greater  amount  than  the  last ;  ( 3  ] 
gray  quartz  m  very  irregularly  shaped  masses;  (4)  black  hornblende 
which  is  present  in  large  quantity.    The  crystals  of  this  are  gen- 
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«rtlly  fibrous  and  sooietimes  wholly  filled  with  biotite.    In  it  also 
are  seen  here  and  there  little  metallic  grains  in  considerable  amount. 
The  crystals  of  the  hornblende  are  rather  strongly  lustrous,  but 
▼ery  frequently  contain,  within  a  lustrous  border,  a  dull  greenish- 
brown  center  with  a  cleavage  that  lies  as  the  orthopinacoid  of  the 
hornblende,  in  which  case  it  is  possible  to  measure  the  angle  which 
the  prism-faces  of  the  hornblende  make  with  the  cleavage  of  the 
central  grain,  amounting  to  150-153  degrees.    This  center  here 
iIbo  plainly  consists  of  an  augitic  mineral  with  a  very  conspicu- 
ous cleavage,  namely  diallage.    The  fifth  ( 5 )  ingredient  is  therefore 
diallafiie.    (6)    Biotite ;  this  is  found  in  scattered  brown  scales  or 
in  slightly  lustrous  aggregations,  the  latter  when  it  encroaches  on 
the  hornblende :  (7)  Metallic  grains,  which    appear    sometimes 
in  octahedrons,  are  magnetite ;  ( 8 )  Occasionally,  even  under  the 
lens,  long  needles  of  apatite  are  distinguishable,  both  in  the  feld- 
spar and  in  the  hornblende. 

By  a  microscopic  examination  the  quartz  is  shown  to  be  present 
in  large  amount.    It  contains  many  fluid  inclusions,  very  often 
with  movable  bubbles.    The  feldspars  are  completely  overstrewn 
and  filled  with  grayish-white  grains,  so  that  they  are  often  hardly 
transparent.    As,  therefore,  the  striation  is  obscured,  it  is  impos- 
sible to  determine  whether  orthoclase  or  plagioclase  predominates. 
On  the  other  hand,  the  twinning-striation  frequently  is  indicated 
^th  the  greatest  distinctness;  inasmuch  as  the  included  impurities, 
which  consist  either  of  fine  grains,  or  of    long,  slender,  slightly 
colored  blades,  that  cut  each  other  alternately  like  wedges,  run  in 
P^allel  lines,  and  by  the  regularity  of  this  parallel  arrangement 
^^6  perfect  expression  to  the  twinning-striation.   The  hornblende 
^^stals  are  greenish-brown  or  brown,  and  strongly  dichroic,  cut 
^y  Parallel  cleavage,  and  of  irregular  outlines.      Sometimes  they 
f^  penetrated  by  green  viridite.     The  augitic  mineral  is  generally 
"*  Hght-brown  or  dark-green  crystals,  but  little  dichroic,  often 
^^    fibrous,    and    nearly    always   surrounded    by    hornblende, 
^tween  crossed  Nicols,  the  fibrous  structure  becomes  especially 
^^Unct  as  an  irregular  color-striation.    This*  diallage  is  also  often 
"Ued  with  viridite;  and,  further,  it  contains  grayish  looking  gran- 
^^  groups  of  elongated  form  and  parallel  structure,  as  well  as 
^^rk-brown  elongated  entirely  rod-like  crystals,  which  likewise  lie 
^^fallel.    The  hornblende  border  is  sometimes  very  thin,  and  some- 
^^^es  so  wide  that  the  diallnge-nucleus  occupies  but  a  very  small 
*Pace.    Sometimes  this  border  is  very  regular,  in  so  far  as  it  per- 
tains to  a  single  individual.    Often  no  distinct  separation  between 


II 
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the  two  minerals  can  be  seen  ;  it  only  appears  in  polarized  lij 
Magnetite  (or  titanic  iron)  is  in  scattered  gn^ins  or  in  irreg 
clusters,  generally  in  connection  with  the  hornblende.  Bi< 
forms  dark-green  to  brown,  translucent  or  opaque  plates.  Api 
is  evident  in  numerous  large  needles ;  and,  finally,  epidote 
pyrite  are  very  rarely  seen. 

The  augite-dioryte  (h)  from  Watah^  No.  17,  forms,  therefoi 
coarse-gravied  collection  of  plagioclase,  orthoclase,  quartz,  h 
blende,  diallage;  and  connected  with  this,  hiotite,  magnetic 
titanic  iron)  and  apatite,  and  very  rarely  epidote  and  pyrite, 

YI.      8Y£NlTE-ORANITB  (HOBNBLBNDB-GBANITE). 

This  rock  occurs  at  Sauk  Rapids,  St.  Cloud,  Watab,  and  R 
ville  on  the  Sauk  river. 
18.    Syenite-granite  (a)  from  Sauk  Rapids.    This  rock  cone 
!),  macroscopically,  ot  a  medium  to  coarse-grained  collection  of 

red  and  sometimes  nearly  colorless  orthoclase,  in  which  the  ci 
age  surfaces  are  rather  bright;  (2)  white,  brightly-shining,  trici 
feldspar;  both  these  feldspars  are  very  abundant;     (3)  quart 

!  the  form  of  frequent  gray  grains  ;  ( 4 )  scattered  scales  or  clus 

\]  of  brownish-black  biotite  ;  not  frequent ;  ( 5)  common  hornble 

of  a  black  color,  in  separate  crystals,  of  irregular  outlines,  o 
groupb,  often  mixed  with  biotite.     This  hornblende,  besides,  p 

I  only  a  subordinate  role. 

^  Microscopically  one  observes  :  — 

!  ( I )    Orthoclase.    This  is  very  impure,  often  completely  ii 

I  with  very  fine  powder  which  consists  of  irregular  brown  and  ^ 

j  fi:rains,  but  is  not  uniformly  disseminated. 

;  ( 2 )    Plagioclase.    This  is  ver}*  often  crossed  by  right  lines 

black  granular  substance  parallel  to  the  twinning  striation.  ' 
feld>par,  besides,  is  everywhere  filled  with  brown  and  gray  grai 
(3)  Quartz  is  present  in  large  amount,  in  smaller  and  la 
masses,  sometimes  only  filling  the  interstices  between  the  feld 
grains,  and  sometimes  in  apparently  independent  forms.  It  < 
tains  many  fluid  inclusions,  with  movable  bubbles,  more  ra 
long  needles  or  short  thick  crystals  of  apatite,  black  specks,  br 

I  or  greenish  scales,  and  larger  colorless  crystallites  with  quadi 

'  or  rectangular  cross-section. 

( 4  )     Dark  brown  to  greenish-brown  very  dichroic  hornble 
not  very  abundant.     Sometimes  this  is  completely  opaque, 
then  appears  black  but  with  no  metallic  luster,  and  therefore  f 
with  an  opaque  non-metallic  substance. 
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(5)  The  plates  of  biotite  are  very  seldom  seen.  They  are 
nobtlj  confiQckl  to  the  vicinity  of  the  hornblende,  and  are  con- 
cealed by  the  opaque  masses. 

(6)  Magnetite  in  scattered  grains  (apparently  octahedrons) 
18  not  abundant,  and  also  adheres  mostly  to  the  hornblende. 

(7)  Apatite  occures  in  nearly  ail  the  minerals  in  the  form  of 
hng  and  short,  thick  and  slend^^r,  crystals,  which  often  show  the 
planes  oP,  00 P  and  P  ;  also  hexagonal  cross  sections  are  visible  ; 
these  crystals  are  always  very  pure. 

(8)  Small,  greenish-brown,  pyramidal  crystals,  which  were  not 
more  exactly  determinable,  come  very  rarely  into  view. 

The  chemical  composition  of  the  syenite-granite  (a )  from  Sauk 
Rapids,  No.  18,  is  as  follows :  — 

SiO, 67.70 

AIA 16.11 

Fr,0, 2.47 

FeO 2.29 

CaO 2.89 

MgO 1.11 

K,0 4.47 

Nh,0    8.64 

HiO 0.83 

CO) trace 

101.44 
PA 0.13 

The  hio[h  percentage  of  silica  answers  to  the  presence  of  a  large 
ftmoQQt  of  free  quartz  as  well  as  of  orthoclase  (2  ^43  p.  c.)  which 
is  iadicated  by  the  4.47  of  potash.  Further,  again,  the  tolerably 
high  content  of  soda  which  is  referable  to  an  amount  of  triclinic 
^bite,  presupposes  an  equally  high  content  of  silica.  This  tri- 
clinic feldspar  will  come  much  nearer  albite  than  auorthite,  be- 
cause ]Q  comparison  with  3.64  p.  c.  of  soda  only  2.89  p.  c.  of  lime  is 
found  in  the  whole  rock,  and  a  small  part  of  this  lime  is  needed 
for  the  hornblende.  It  would  be  entirely  right  therefore  to  con- 
sider the  plagioclase  as  oligoclase.  How  little  the  hornblende  isi 
i>  evident  from  the  small  percentage  of  magnesia  and  iron  oxides, 
while  the  latter  besides,  take  part  in  the  forming  of  the  magnetite. 
Apatite  amounts  to  0.32. 

The  syenite-granite  {a)  from  Sauk  Rapids^  No,  18^  consists  there- 

fm  of  a  medium  to  coarse-grained  collection  of  orthoclase,  oligo^ 

^  and  quartz  ;  with  which  are  added^  in  subordinate  atnounts^ 
6 
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hornblende^  bhtite^  magnetite^  apatite^  and^  very  sparingly^  scaUm 
grains  which  are  small  pyramidal  crystals  of  a  greenishrbvm 
color ^  not  determinable' 

19.  Syenite-Granite  {b)  from  Sauk  Rapids  is  a  rock  of  som 
what  different  appearance,  coming  from  the  same  quarry.  Maci 
scopically  this  rock  differs  from  No.  18,  only  in  the  greater  amon 
of  change  suffered  by  the  larger  masses  of  hornblende.  These  s 
tolerably  soft,  and  have  a  light  greenish-gray  streak.  Microsco] 
cally,  the  quartz  is  noticeable  for  the  great  numbers  of  fluid-incl 
aions  with  movable  bubbles.  At  one  spot  could  be  seen  a  brig 
iour-angled  grain  alongside  of  a  movable  bubble,  which  was  toss 
about  by  the  bubble.  It  probably  is  chloride  of  sodium.  Ti 
hornblende  is  converted  partly  into  a  green,  viriditic  mass,  bat 
sometimes  unchanged.  In  the  midst  of  the  dichroic  brown  hor 
blende  is  occasionally  seen  a  nucleus  not  dichroic,  greenish  in  col 
and  filled  with  granular  substance,  which  perhaps  may  be  referr 
to  some  augitic  mineral.  A  similar  appearance  is  repeated  in  t! 
same  rock  from  another  place. 

20.  Syenite-granite  from  St.  Cloud  consiats  macroscopically 
a  medium-grained  mixture  of  orthoclase,  plagioclase  and  quartz, 
predominating  ingredients,  among  which  are  seen  scattered  cr} 
tals  of  brownish-black  hornblende  in  somewhat  greater  propc 
tions  than  m  the  rocks  from  Sauk  Rapids.  In  addition  to  the 
there  are  also  little  scales  of  biotite  and  occasionally  a  little  pyri^ 
The  larger  hornblendes,  which  afford  the  identification  of  the  si 
sided  outline  of  this  mineral  ( ooP  .  ooj^oo )  and  the  angle  of  1: 
degrees  which  the  columnar  sides  make  with  each  other,  contain 
center  consisting  of  a  green  chloritic  mass  surrounded  by  a  th 
band  of  biotite.  Between  them  still  is  seen  hornblendic  su 
stance. 

The  microscopic  conditions  are  like  those  of  Nos.  18  and  1 
though  here  were  a  few  scattered  hornblendes  in  which  was  a  no 
dichroic  center  which  perhaps  is  derived  from  an  augitic  mineral 

21.  Syenite  granite  between  Sauk  Rapids  and  St.  Cloud.  Tt 
is  also  very  similar  to  the  above  named  ;  it  contains,  as  can  base 
by  the  unaided  eye,  in  the  greenish-black  hornblende,  a  much  d 
cayed  mineral  of  a  yellowish-green  to  brown  color,  which  can. 
recognized  as  augite.  Very  rarely  a  black  mineral  whose  hardnc 
is  6,  can  be  seen,  whose  fracture  is  conchoidal  and  exhibits 
strongly  waxy  or  glassy  luster,  and  which  perhaps  should  be  co 
aidered  allanite  or  orthite. 

22.  Porphyritic  syenite-granite  from  Watab.    This  rock  has 
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mediam  to  a  fine  grained  groundmass,  with  rather  large  crystals  of 
red  orthoclase  which  are  surrounded  sometimes  by  a  band  of  pla- 
gioclase.  The  granular  groundmass  consists  of  quartz,  red  ortho- 
clase and  plagioclase,  and  greenish-black  hornblende  in  subordinate 
amount. 

Under  the  microscope  the  quartz  contains  numerous  very  fine 

fluid  cavities,  with  and  without  bubbles,  more  rarely  apatite,  and 

green  grains  of  hornblende.    The  orthoclase  is  for  the  most  part, 

but  especially  in  the  large  crystals,  completely  filled  with  brown 

or  gray  granular  masses,  and  also  embraces  kernels  and  scales  of 

bomblende.    Plagioclase  is  but  scatteringly  seen.    It  is  also  very 

impure,  filled  with  granular  substance.    The  hornblende  exhibits 

irregular  outlines,  has  a  brown  or  green  color,  is  dichroic,  fibrous, 

tad  appears  mostly  in  small  secretions,  indeed  principally  in  grains 

and  scales  in  the  quartz  and  feldspar.     Black  opaque  grains  are 

probably  magnetite  or  titanic  iron.    Apatite  is  in  slender  needles 

in  all  portions. 

The  following  is  the  chemical  composition  of  the  porphyritic 
syenite-granite  from  Watab,  No.  22  : 

SiO, 70.05 

AlA 15.04 

Fe,Oi 1 .70 

FeO 1.09 

CaO 1.97 

MgO 0.82 

K,0 5.09 

NajO    4.77 

HjO 0.81 

101.34 
PaOs 0.07 

From  which  it  appears  that  this  rock  belongs  to  the  most  acidic 
of  this  class,  and  that  it  is  therefore  rich  in  quartz.  The  ortho- 
«l«8e,  reckoned  from  the  content  of  potash,  reaches  30.1  per  cent. 
Bot  the  plagioclase  is  a!so  found  plentiful,  as  seems  from  the 
amount  of  soda  present.  As,  furthermore,  the  rock  contains  but 
little  lime  this  must  come  nearer  albite  than  anorthite,  and  hence 
His  nearest  to  oligoclase.  The  low  percentage  of  magnesia  and 
iron-oxides  is  in  accordance  with  the  very  small  amount  of  horn- 
blende. 

All  these  rocks^  therefore^  having  the  composition  of  syenite-granite^ 
<!on$i8t  of  quartz^  orthoclase,  oligoclase,  with  a  little  hornblende,  bio^ 
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tUe^  apatite^  and  some  magnetite  or  titanic  iron.  In  the  homblend 
is  sometimes  a  central  mass  which  might  he  taken  for  augite.  Samt 
times  these  rocks  are  vcrphyritic. 

These  rocks  are  placed  as  syeaite-i^ranite  or  hornblendic-granitti 
and  not  syenite,  for  the  reason  that  hornblende  in  them  is  yen 
sparse,  while  the  ingredients  of  granite  are  very  abundant. 


From  this  examination  of  the  hornblende-bearing  rocks  of  Minne 
sota  it  appears,  as  a  common  and  important  result,  that  there  i 
whole  class  of  basic  and  acid  rocks  is  found,  which,  along  witt 
hornblende  as  an  essential  ingredient,  contain  also  an  augitic  min< 
eral,  which,  while  subsisting,  it  is  true,  sometimes  as  an  indepen* 
dent  ingredient,  is  for  the  most  part  intimately  connected  witb 
hornblende,  indeed  is  entirely  conformable  to  it  in  its  minendogical 
developement.  This  augitic  mineral  is  present  not  only  in  the 
basic  rocks,  but  also  in  the  acidic  which  contain  orthoclase  and 
quartz ;  in  the  most  acidic,  it  is  true,  it  is  only  indicated,  itc 
presence  here  not  being  proved  with  certainty.  This  augitic 
mineral  is  found  to  consist  eyerywhere  of  diallage,  in  which  the 
most  evident  cleavage  plane  truncates  the  obtuse  columnar  edge  o: 
the  hornblende  that  envelopes  it.  The  association  of  these  tw( 
minerals  is  one  so  irregular,  the  hornblende  encroaches  in  so  thii 
partings  into  the  augitic  substance,  that  one  cannot  resist  the  idei 
that  here  the  hornblende  is  derived  from  the  augite.  The  fina 
proof  of  this  view,  however,  will  be  produced  when  it  has  beei 
pointed  out  that  the  outer  envelop  of  the  whole  crystal  takes  upoi 
itself  the  form  of  augite.  Should  this  proof  be  attained,  then  il 
will  be  necessary  to  conclude  that  other  hornblendes  which  nc 
longer  have  an  augitic  center,  have  resulted  from  augite,  and  thai 
in  them  the  change  has  become  completed  —  that  is  to  say  that  th< 
rocks  under  consideration  were  once  still  richer  in  augitic  mineral 
than  they  now  appear. 

These  rocks  with  diallage  belong  consequently  to  a  group  of  th( 
old  rocks  recently  made  known  for  the  first  time,  in  which  aagit( 
and  hornblende  exist  at  the  same  time.  Without  mentioning  th( 
gabbro-rocks,  in  which  the  co-existence  of  these  two  minerals  has 
been  known  for  a  long  time,  here  belong  the  syenites  from  Schar- 
fenstein  described  by  Kalkowsky^  also  the  augite-syenite  fron 
Monzoni  which  according  to  6.  von  Rath^  has  the  homblendi 

1  Jahrb.  1876,  p.  140.     2  Zeitscbr,  d.d.  geol.  Ges.  XXVIII.  p.  35. 
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*  as  an  accessory  ingredient,  but  according  to  Doelter*  in  greater 
quantity  than  the  augite.  Yon  Rath^  has  stated  also  that  at 
Laarvig  a  rock  appears  similar  to  augite-syenite,  and  the  same  in- 
festigator  reports^  that  at  LePrese  the  diory te  changes  into  gabbro 
byaqairing  diallage.  Here  therefore  the  changed  rock  would  cor- 
respond to  augite-dioryte.  The  co-existence  of  augite  and  horn- 
'  blende  in  the  older  rocks  was  also  noted  by  Kurenz*  in  a  dioryte  at 
Trier,  by  Schmid^  in  a  labradorite-dioryte  from  Ehrenberg,  by 
Wiik  in  a  diory te-porphyry  from'  Nokkala  in  Finnland,  and  in  a 
dioryte-diabase*  from  Helsingfors  ;  by  Mattesdorf  ^^  in  amonzonyte 
from  the  Agnelloberg  ;  by  GumbeP^  in  a  rock  of  the  Pichtelgebirg, 
by  Tschermak*'  in  a  diabase  from  the  Caucasus  and  in  the  mela- 
phyrs"  of  the  Fassathal", 

YII.      HORKBLENDE-LESd   GRAKITB. 

This  rock  occurs  at  Watab,  and  at  Coldspring,  above  Rockville, 
on  the  Sauk  river. 

The  granite  from  Watab,  which  forms  low  hills  at  the  entrance 
to  the  place,  consists  of  a  medium  grained  collection  of  quartz, 
grayish-white  orthoclase  which  for  the  most  part  is  in  large  crys- 
tals, grayish-white  plagioclase  and  numerous  scales  of  biotite. 

The  granite  from  Coldspring  is  porphyritic.  Here  lie  coarse 
<^tal8  of  reddish  orthoclase,  white  plagioclase  and  coarse  grains 
of  gray  quartz,  in  a  medium  to  fine  grained  groundmass  which 
consists  of  quartz,  much  orthoclase,  a  little  plagioclase  and  some 
biotite. 

OisssBN  and  Haknoybr,  August,  1876. 

.    SJahrb.  d.  Ick.geol.  Reichfl-Anstolt.  1875,  XXV.  p.  217.    Verh.  d.  k.  k.  greol.  Reichs- 
^i^BUK,  1075.  No  14,  p.  247;  No,  15,  p  289;  No.  16.  p  304. 

4ZeitMbr  d.  d  g.  Gks.  p.  853.      5  Pofc  Ann.  Ill,  p.  248,  Anmerk. 

6  This  Jahrb.  1876,  p.  176       7  Der  Bhrenbersr.  p.  19. 

8  This  Jahrb.  1876.  p.  209.      9  Thia  Jahrbuch,  1876. j>   206. 

10  Verh.  d  k.  k.  geoT.  R- A.,  1876,  No  2,  p.  83.      11  Dieees  Jahrb.  1876,  p.  436. 

12Miii.  Mitih.  1876.P.  132. 
,  18  Porphyr-GesUne  CEsierreichs,  p.  124.    See  also  Dcptler  in  Min.  Mitth.  1875.  p.  179,  and 
Jahrb  d.  k  k.  g.  R-A.  1875.  p.  224. 

14  During  the  correction  of  the  proofsheets  I  received  a  very  interestinT  work  fVoin  Rosen- 
^'^i*^!  in  which  the  evidence  ia  gfiven  that  in  the  variety  of  granite  described  by  him  as 
Ooityte,  augite  is  not  very  rare,  and  sometimes  is  associated  with  hornblende  to  a  re- 
A^rksble  extent  in  the  granite-porphyries.    Z.  d.  d.  g.  G.  1876,  p.'369. 


III. 

NOTES  OF  ROCK-OUTCROPS  IN  CENTRAL  MINNESOTA. 


BT  WAKBBH  UPHAV. 


The  following  pages  record  obserrations  of  the  localities,  ex- 
tcDt,  and  most  noticeable  lithological  characters  of  the  CT^stalliiie 
rocks  in  the  central  part  of  the  state,  mostly  in  Morrison,  Steams 
and  Benton  counties  ;  and  of  their  few  outcrops  farther  northwest 
in  Todd  county  and  the  southwest  corner  of  Cass  county,  and  od 
the  east  in  the  northwest  coruer  of  Sherburne  county  and  in  Mille 
Lacs  and  Kanabec  counties  ;  with  a  description,  also,  of  the  sand- 
stones and  the  copper- bearing  trappean  rocks,  which  lie  next  east- 
ward in  Kanabec,  Pine  and  Chisago  counties.  This  district  is  al- 
most eDtirely  drift-covered  and  heavily  timbered.  A  map  of  it, 
showing  the  rock^^utcrops  here  described,  is  presented  on  plate  L 
The  detailed  descriptions  of  the  several  counties  are  given  in  th« 
following  order  :  Cass,  Todd,  Morrison,  Stearns,  Sherburne,  Ben- 
ton,  Mille  Lacs,  Kanabec,  Pine  and  Chisago. 

A  large  area  in  Stearns,  Sherburne  and  Benton  counties,  inclnd-  - 

mg  the  valuable  quarries  of  Saint  Cloud,  Haven,  Sauk  Rapids  an^ 

Wfttab,  couBieta  of  syenite  and  exhibits  no  laminated  or  gneiasier 

It  haa  considerable  variety  in  texture,  as  to  its  coarse—: 

s  of  grain  and  readiness  to  be  quarried  and  wrought  to  any  r^^ 

1  qnired  form'.  Mostly  its  color  is  light  gray,  but  upon  some  extensi^^ 

L  tracts  it  has  a  red  tint,  similar  to  that  of  the  celebrated  granite 

rAberdeen  in  Scotland.    In  other  portions  of  this  district,  granij-^^ 

■jpieisB  and  mica  schist  are  the  common  rocks,  sometimes  associar^-^ 

rith  syenite.   Their  strike  is  usually  to  the  northeast  or  east-no^^^ 

ut. 

L  At  Little. Falls  and  Pike  rapids,  and  for  several  miles  to  f^ 
inth,  west  and  north,  as  also  at  the  mouth  of  Fish  Trap  brooi,j, 
Cthem  Todd  county,  is  a  group  of  rocks  quite  different  from  t^^ 
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foregoing,  its  range  of  variation  being  from  a  highly  cleavable  clay 
slate,  and  from  a  mica  schist  enclosing  many  crystals  of  staurolite 
and  sometimes  garnets  and  iron  pyrites,  to  a  very  compact  and 
tough,  massive  dioryte. 

0A88    OOUKTY. 

The  only  rock-outcrops  known  in  Cass  county  are  at  Pokegama 
&I18  0Q  the  Mississippi  river,  described  on  page  195  of  the  ninth 
annual  report ;  and  those  of  T.   134,  R.  32,  the  most  southwest 
township  of  this  county,  about  eighty  miles  southwest  from  Poke- 
gama falls,  and  five  miles  northwest  from  Motley.    The  latter  were 
first  described  by  Professor  Winchell  on  page  46  of  the  sixth  an- 
naal  report.    The  area  of  frequently  outcropping  rock  at  this  lo- 
cality reaches  about  a  half-mile  from  south  to  north,  and  has  a 
width  of  twenty  to  forty  rods.    It  is  mostly  in  the  E.^  of  the  N.E.i 
of  section  28,  and  extends  north  into  the  southeast  part  of  the 
S.  E.i  of  section  21,  and  perhaps  also  beyond  the  lines  of  these 
Uiiothe  adjoining  sections  22  and  27  on  the  east.    These  outcrops 
in  their  southern  part  have  a  bight  one  to   three  feet,  and  in  their 
Qiiddle  and  northern  part  five  to  eight  feet,  above  the  general  sur- 
fiace  of  moderately  undulating  drift,  being  20  to  40  feet  above  the 
Crow  Wing  river,  which  lies  about  three-fourths  of  a  mile  to  the 
southwest.    The  only  considerable  elevation  in  this  vicinity  is  a 
Hill  of  glacial  drift,  extending  a  quarter  of  a  mile  from  north  to 
»uth,  situated  a  short  distance  east  of  these   ledges,  in  the  west 
Ige  of  the  N.  W.  i  of  section  27.    This  rises  40  to  50  feet  above 
le  rock  exposures,  and  about  75  feet  above  the  extensive  marsh  at 
east  side.    Mainly  the  surface  of  this  hill,  as  of  the  surrounding 
'gioD,  is  sand  and  fine  gravel,  but  boulders  of  granite  up  to  five 
it  in  diameter  are  found  sparingly  at  its  top  and  on  its  sides. 
The  greater  part  of  the  rock  exposed  here  is  gray  syenite,  rather 
ne-grained,  containing  both  white  and  flesh-colored  feldspar,  and 
^  greenish  mineral,  which  last  is  sometimes  most  abundant  in 
streaks  or  veins,  up  to  two  inches  in  width.    Rarely  two  or  three 
of  these  veins  are  seen  within  a  foot,  giving  the  rock  a  somewhat 
schistose  structure.    In  the  middle  part  of  this  area  some  of  its 
ledges  are  granite,  having  principally  a  white  feldspar,  and  includ- 
ing eyident  lumps  of  mica  and  also  the  green  mineral  of  the 
syenite. 

Two  wide  dikes  of  dark,  tough,  massive,  trappean  rock  were 
noted.    One  of  these,  near  the  south  end  of  this  area,  is  visible 
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for  an  extent  of  twelve  or  firteeii  rods  being  fifty  to  sixty  feet 
wide.  The  line  of  contact  with  the  Byenite  on  the  northeast  ude 
of  this  dike  is  verv  distinct  and  eharply  defined  along  its  exposure 
two  or  three  rods  in  extent,  bearing  S.  50"  E.  At  the  second  dike, 
near  the  north  end  of  these  exposures,  both  lines  of  contact  with 
the  enclosing  syenite  are  visible  at  manv  places  along  a  distance  of 
fully  two  hundred  feet,  bearing  S.  70"  E,,  which  is  the  coarse  of  a 
conspicuous  system  of  joints  in  the  syenite.  The  width  of  this- 
dike  is  thirty  feet.  From  its  northern  side  a  branch  of  irregular 
course  and  varying  from  two  feet  to  three  inches  in  width  reaches 
forty  feet  northerly,  as  shown  in  fio;.  2,  plate  I.  At  one  point  sev- 
en or  eight  feet  from  the  main  dike,  an  oB':thoot  from  this  branch 
is  seen  extending  several  feet  with  a  width  from  one  inch  to  only 
an  eighth  of  an  inch.  The  aspect  of  this  dark  eruptive  rock  is 
nearly  the  same  in  all  portions  ;  its  tine  of  contact,  wherever  ex- 
posed, is  very  sharply  defined  ;  and  the  syenite  adjoining  shows  no 
notable  difference  from  that  at  a  greater  distance.  Some  portions 
of  the  syenite  and  granite  here  may  be  found  valuable  for  qaarry- 
ing,  which,  though  several  timet  contemplated,  ha^  not  yet  been 
undertaken. 

TODD  COUNTT. 

Only  two  localities  of  rock  in  place  are  knowa  in  this  coanly, 

These  are  in  the  townships  of  Moran  and  Ward. 

Moran.  In  the  channel  of  the  Long  Prairie  river  at  the  moutl^=i 
of  Fish  Trap  brook  and  for  a  third  of  a  mile  along  this  brook  ueiV~ 
above  its  mouth,  being  in  the  west  part  of  section  34,  T.  133,  IL.3 
32,  five  miles  southwest  from  Motley,  are  extensive  outcrops  o^c= 
dark  and  tough,  nearly  black  dioryte,  resembling  that  found  - — ■ 
"  the  point,"  about  a  half  mile  south  of  Little  Fulls.  It  is  a  ver;-^ 
oompRct,  coanely  crystalline  rock,  with  no  lamination  or  appareiEx- 
iendaner  to  iplit  more  readily  in  one  direction  than  anothe^^ 
Bthe  targe  blocks  of  this  stone,  lying  iu  the  bed  of  iW-r^ 
lap  brook  near  E.  P.  Junes'  milt,  which  is  an  eighth  of?^ 
Eile  above  iti  month,  ring  sonorously  like  an  iron  kettle  whg--]^ 
Rruck  by  a  hammer.  This  rock  forms  ledges  one  to  four  r>  -  ^j 
lug,  rising  dd8  to  five  feet  above  the  water,  iu  the  chanue'^^^^  ^ 
ng  Prairie  rirer  and  in  both  its  banks  at  the  mouth  of  this  h^^^j, 
ry,  and  at  k  &w  places  for  six  or  eight  rods  distance  "^^^ 
halow.  ItB  outcrops  along  Fish  Trap  brook  are  se^^,  ^ 
lO  Jonea'  mill,  but  above  this  for  about  s  quart^  ^r 
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a  mile  are  mostly  covered  by  the  mill-pond.  Farther  above,  it  has 
no  exposure  along  this  brook,  which  flows  over  glacial  drift  with 
many  boulders  and  frequent  rapids.  In  the  vicinity  of  the  mill 
its  ledges  occupy  a  width  from  two  to  four  rods,  and  rise  about 
twenty  feet  above  the  brook.  It  is  mostly  divided  by  joints  from 
two  to  ten  feet  apart ;  but  when  Mr.  Jones  built  his  dam,  he  re- 
ports that  he  uncovered  an  extent  of  thirty  feet  of  it  without  a 
seam.  This  rock  is  wholly  worthless  for  quarrying  because  of  its 
toughness  to  drill,  and  more  especially  because  of  the  difficulty  to 
bring  it  into  any  desired  dimension.  It  is  very  hard  to  fracture 
and  is  evidently  very  durable. 

Frequent  outcrops  of  this  rock,  of  small  extent  and  hight, 
are  reported  within  the  next  two  miles  eastward,  in  sec- 
tions 34  and  35  and  in  the  S.  E.  i  of  section  36,  also  probably 
reaching  across  the  township  line,  into  the  edge  of  the  sections 
next  sooth.  Mr.  Jones,  who  has  explored  this  district,  thinks  that 
the  only  exception  from  the  character  of  the  rock  as  described,  is 
a  small  belt  seen  at  the  the  east  side  of  Fish  Trap  brook,  extend- 
ing from  the  lumbermen's  dam  at  its  mouth  a  distance  of  about 
ten  rods  along  the  east  shore  of  the  pond.  Here  a  nearly  black 
slate  is  exposed,  having  its  cleavage  vertical  or  differiog  from  this 
within  a  limit  of  five  degrees  upon  each  side.  Its  strike  is  N.  55^ 
W.,  being  parallel  with  the  brook.  The  width  of  this  slate  vbi- 
Ue  is  only  from  five  to  fifteen  feet,  and  its  contact  with  the  neigh- 
lK>ring  dioryte  is  not  seen. 

Wird.    The  other  rock-outcrop  in  Todd  county  is  ten  and  a 
balf  miles  farther  southwest,  lying  nearly  at  the  center  of  the  N. 
fi-iof  section  15,  T.  131,  R.  33,  the  west  township  of  Ward.    It 
*Bon  land  of  Joseph  Woell,  a  third  of  a  mile  west  of  Long  Prairie 
liyer,  and  an  eighth  of  a  mile  east  of  the  road  from  Motley  to 
liong  Prairie,  which  here  runs  on  the  west  edge  of  the  valley-plain 
of  modified  drift.    The  extent  of  this  ledge  is  some  twenty  rods 
fiom  northwest  to  southeast,  with  a  width  of  three  or  four  rods, 
including  several  exposures,  the  longest  of  which  reaches  about  a 
linndred  feet.    Their  hight  is  from  four  to  eight  feet  above  the 
plain,  which  is  about  fifteen  feet  above  the  river.    This  rock,  most- 
ly quite  uniform  in  composition,  color,  and   texture  throughout 
this  area,  is  a  bright-colored,  medium-grained,  gray  syenite  ;  con- 
tamiiig  about  equal  amounts  of  quartz,  whitish  feldspar,  and  dark, 
nearly  black,  hornblende  ;  with  a  somewhat  smaller  proportion  of 
» light-green  mineral  (probably  epidote),  in  rather  smaller  grains 
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tbao  the  foregoing.  This  seems  to  be  the  same  mineral  with  tfat 
mRotioaed  in  the  rock  of  Cass  county,  fire  miles  northwest  o 
Motley,  and  it  is  present  as  a  principal  inxredietit  of  the  rock  ii 
Ashley,  Steams  county;  but  it  has  not  been  noted  in  other  oatcrop 
of  these  crystalline  rocks.  The  whole  ledge  here  baa  this  miners 
in  nearly  equal  amount,  the  only  exceptions  being  very  rare  con 
cretions,  one  to  two  inches  long  and  thin,  composed  of  a  dark 
greenish  micaceous  mineral,  and  very  rare  seama  or  reioa,  a  six 
teenth  to  an  eighth  of  an  inch  wide  and  a  few  feet  long,  composei 
of  the  light^reen  mineral  which  is  generally  disseminated  tbroogl 
this  rock.  The  only  other  vein  or  variety  noted  was  a  mass  o 
coarsely  crystalline,  flesh-colored  feldspar,  exposed  upon  a  pate! 
of  only  atwnt  one  foot,  but  probably  forming  part  of  a  long  vein 
adjoining  which  the  rock  was  more  jointed  and  coarBe^raiaed  thai 
ordinary.  This  ledge  is  generally  i.iteraected  by  nearly  vertica 
joints,  from  two  or  three  to  eight  feet  apart.  It  has  never  beet 
quarried,  but  will  probably  be  found  valuable  for  common  masonry 
and  dimension  stone,  six  to  eight  feet  long,  could  be  readily  ob 
tained.  Though  nowhere  obviously  schistose,  the  grains  of  thi 
rock  are  all  slightly  prolonged  in  parallelism  with  each  other. 

UOBBIBON  CODNTT. 

This  largeand  diversified  county  has  many  outcrops  of  the  bee 
rocks.  Their  prevailing  types  through  the  part  of  the  coanty  eat 
of  the  Mississippi  are  granite,  syenite,  and  gneiss.  Along  th: 
river  and  farther  west  they  are  slate,  staurolite-bearins  mica  scbis 
and  dioryte.  The  former  belong  to  a  group  which  has  its  cbarai 
teristic  development  iu  the  syenites  of  Benton  and  Stearns  countie 
and  in  the  granites  and  gneisses  of  the  upper  Minnesota  valle; 
Thongb  the  geographical  continnation of  thesecoud  groupof  slal 
■nd  anociftted  rocks  cannot  be  traced  because  of  overlying  drif 
their  litho\ogica\  character  shows  them  to  be  probably  connecte 
and  of  the  same  age  with  the  slates  of  the  lower  part  of  the  Si 
Louis  river  and  its  vicinity.  The  bydromica  schists  found  in  Car 
ton  county  near  Moose  Lake  station  may  also  belong  to  this  seeoD 
group. 

t  seems  probable  that  the  slate,  staurotitic  schist  and  dioryte 

a  county,  and  ofnorthern  Todd  county  at  and  east  from  t^ 
b  of  Fish  Trap  brook,  form  a  synclinal  axis  or  basin  boun^, 

t  and  west  by  formations  of  granite,  syenite  and  gneis 
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In  describing  the  ledges  observed  in  Morrison  county,  these  groups 
are  treated  of  separately,  the  eastern,  mostly  granitic  aud  gneissic 
rocb,  which  are  believed  to  be  the  older,  being  first  considered. 

Buckman.  This  is  T.  39,  R.  30.  Its  only  rock-outcrop,  so  far 
M  learned  of,  is  on  land  of  A.  B.  Skinner,  in  the  S.  W.  i  of  the 
N.  W.  i  of  section  18,  a  short  distance  east  of  the  road  which 
rans  on  the  west  line  of  the  township,  aud  north  of  a  small  creek. 
It  is  a  coarse-grained,  reddish  syenite,  nearly  like  that  which  oc- 
ean at  many  places  in  Sauk  Rapids  and  Watab,  Benton  county. 
Several  exposures  of  the  rock  are  seen  upon  a  space  of  about  one 
acre,  the  largest  being  four  rods  long  from  north  to  south,  and 
rising  three  or  four  feet  above  the  general  surface.  Many  blocks, 
four  to  fifteen  feet  in  diameter,  are  scattered  near. 

Rich  Prairie  and  vicinity.  Proceeding  northward  toward  the 
lillage  of  Rich  Prairie,  in  Pierz  township,  the  next  exposure  of 
rock  is  found  about  one  and  a  fourth  miles  south  of  this  village. 
It  is  at  the  east  side  of  Skunk  river,  in  the  S.  W.  i  of  section  17, 
on  land  of  John  Stumpf.  Its  area  is  equal  to  about  forty  feet 
square,  and  its  hight  is  ten  feet  above  the  river.  This  rock  is  a 
gray  (granite,  containing  considerable  black  mica. 

One  and  a  half  miles  west  from  the  last,  and  about  a  third  of  a 

mile  south  of  Fish  lake,  upon  the  S.  E.  i  of  section  13,  T.  40,  R. 

31,  ia  an  outcrop  of  rock  extending  about  fifteen  rods  from  east  to 

^*^t  and  twelve  rods  from  north  to  south,  rising  four  or  five  feet 

Above  the  general  surface.    Its  eastern  part  is  owned  by  Nicholas 

•^eyer,  and  its  west  part  by  Anton  Rauch.    This  is  a  fine-grained, 

*^lfht  gray  granite,  very  uniform  in  texture,  with  no  veins  or 

'Masses  of  other  rock  visible.    It  is  divided  by  joints  into  beds  one 

5^  two  feet  thick,  dipping  about  20°  S.,  but  it  is  not  cut  by  vertical 

•^^^Ots.    It  has  been  only  slightly  quarried,  by  Mr.  Meyer  for  cellar 

^^lls.    This  stone  has  a  pleasing  color  for  building  and  monumen- 

^I    work,  and  a  good  degree  of  strength   and  durability.      It  is 

^^^ily  quarried  in  any  dimensions  that  are  ordinarily  called  for, 

?^d  is  easily  cut  or  hammered.    The  ledge  is  valuable  for  quarry- 

'^Si  ^^^  &  large  excavation  may  be  made  without  trouble  from 

^^er,  as  the  surrounding  land  is  the  porous  sand  and  gravel  of  the 

^^cdified  drift;  which  also  affords  a  nearly  level  and  dry  road  for 

^^uling  the  stone  away. 

About  three  miles  southeast  from  Rich  Prairie,  exposures  of  the 
^*©d  rock,  probably  granite,  are  reported  to  cover  three  or  four 
^etes,  on  land  of  Matthias  Neuman,  in  the  S.  i  of  the  N.  E.  i  of 
Section  22.     It  has  been  slightly  quarried. 


93  ELSTEKTH  AITNUAL  REPORT. 

One  mile  east  of  Rich  Prairie  or  Pierz,  the  east  bank  of  Skonh 
river  between  forty  and  eighty  rods  north  of  the  mouth  of  HilLiau 
brook,  has  frequent  outcroos  of  gneit^a,  rlalug  one  to  three  feet 
above  the  general  surfuce  and  tea  to  twenty  feet  above  the  stream 
next  to  wliich  they  occupy  a  belt  about  six  rods  wide.  This  gneiBi 
contaioa  black  mica  and  flesh  colored  feldspar,  the  latter  beinf 
sometimes  gathered  in  layers  or  veins  one  to  three  inches  wide 
All  these  outcrops  are  more  or  lesa  laminated,  this  strncture  beinj 
nearly  vertical.  Tbey  are  alt  somewhat  contorted  and  jointed 
The  strike  is  N.  E.  or  N.  50°  E-,  bearing  in  the  direction  o 
"Qranite  City,"  four  miles  distant,  where  similar  gneiss  has  ezten 
sive  exposures. 

Along  Hillinan  brook.  In  ascending  this  brook,  my  first  ob 
serration  of  rock  in  place  was  at  ils  lowest  "roll  dam,"  situatei 
about  three  and  a  half  miles  above  its  mouth,  in  the  north  part  o 
the  N.  W.  i  of  section  IS,  T.  40,  R.  29.  This  outcrop  is  at  th> 
north  end  of  the  dam,  and  occupies  an  area  about  tour  rods  lonj 
from  north  to  south,  by  twenty  to  forty  feet  wide.  Its  southeast 
«rn  two-thirds  are  gneiss,  nearly  like  that  last  descrilx'd.  rather  oh 
scurely  and  contortedly  foliated  but  indicating  aN.  K.  to  S,  W 
fltrike.  This  gneiss  has  much  black  micaaud  flesh-colored  feldspoi 
and  it  is  traversed  by  veins  of  this  felJspar  from  an  eighth  of  ai 
inch  to  six  inches  wide.  One  of  these  veins,  varying  from  thre< 
to  six  inches  in  width,  nearly  vertical,  is  visible  for  an  extent  ol 
twenty  feet  in  a  straight  east-to-west  course.  The  joints  of  thi 
gneiss  are  from  two  to  ten  feet  apart. 

The  northwestern  third  of  this  ledge,  extending  within  aigb 
twenty  feet  from  north  to  south  and  ten  feet  wide,  is  a  fine-grainei 
granite,  containing  much  feldspar,  which  is  pirtly  gray  and  parti] 
fleah-colored.  This  portion  of  the  ledge  is  probably  part  of  a  diki 
ornUMB  of  eropted  rock;  it  is  rhomboidally  divided  by  inteisectinf 
^yitann  pf  JMBti,  which  are  from  two  to  twelve  inches  apart. 

a  the  vicinity  of  the  second  and   thiri 

itively  about  forty  rods  below  and  Iwen^ 

tofa  the  mouUi  of  the  Little  Hillman  brook,  tributary  to  tb 

main  stream  from  the  south.     About  a  mile  above  the  month  o 

jUaaa  brook  and  n  short  distance,  perhaps  a  quarter  o 

Mbream  is  reported  to  flow  some  twent; 

|rock  at  each  side,  five  to  twenty  fee 

pof  rock  are   found  between   the* 

t  Bod  northeast  to  the  "big  dam"  o 
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This  ''big  dam"  is  on  the  S.  E.  i  of  section  35,  T.  41,  R.  29, 
about  sixty  rods  west  of  its  east  line,  and  twenty  rods  south  of  its 
north  line.  Rock-outcrops  of  considerable  extent  occur  at  several 
places  upon  each  side  of  the  Hillman  brook  for  a  fourth  or  a  third 
of  a  mile  below  and  along  an  equal  distance  above  the  "'big  dam/^ 
These  are  gneiss  and  granite  with  the  same  characters  as  at 
Granite  City"  and  in  the  vicinity  of  Rich  Prairie.  Farther  east 
the  region  drained  by  this  brook  and  its  tributaries  has  no  known 
exposures  of  rock. 

At  the  south  end  of  this  dam,  about  400  feet  south  of  the  sluice- 
ways, the  gneiss  is  typical,  including  much  black  mica.  Its  coarse 
foliation  is  nearly  vertical,  with  strike  varying  from  N.  25^E. 
to  N.  40^  E.  At  the  north  end  of  the  dam,  100  feet  north 
of  its  sluices,  the  rock  is  a  fine-grained  gray  granite, 
with  black  mica,  nearly  like  that  on  land  of  M*yer  and  Ranch, 
south  of  Fish  lake  and  a  few  miles  southwest  of  Rich  Prairie.  This 
granite  is  here  exposed  upon  an  area  which  extends  at  least  twenty 
lodseast  and  ten  rods  west  from  the  dam,  and  is  from  three  to  six 
lodfl  wide.  Mostly  it  is  divided  into  rhomboidal  masses  from  a  few 
inches  to  four  or  five  feet  in  dimension  by  joints,  and  no  portion 
seen  was  snfiSciently  free  from  joints  to  yield  large  quarried  blocks  ; 
yet  it  is  quite  likely  that  good  quarry-stone  would  be  obtained  by 
ezcsTating  a  few  feet  in  depth.  The  texture  and  rift  are  nearly  the 
sime  as  south  of  Fish  lake,  to  which  this  formation  is  probably  con- 
tinnons;  the  rock  is  equally  compact  and  uniform  in  quality  ;  and 
the  color,  though  on  the  surface  here  weathered  to  a  dull  brownish 
tint,  would  probably  be  the  same  handsome  gray  as  at  Fish  lake  in 
deep  quarrying. 

^Granite  Cityy  In  the  west  part  of  section  21,  T.  41,  R.  29,  on 
the  northwest  side  of  Skunk  river,  is  the  site  where  a  steam  saw-mill 
iod  a  considerable  town  existed  during  several  years  next  preced* 
ingthe  Indian  outbreak  of  1862.  Its  buildings  remained  empty 
fiom  that  time  and  were  gradually  removed  or  burned,  the  last 
oontinuing  till  1873.  The  nearest  farming  immigrants  are  found 
shonta  half  mile  down  the  river,  and  from  them  northeastward  the 
ngion  drained  by  the  upper  part  of  the  Skunk  river  and  extending 
thence  to  Mille  Lacs  is  an  unbroken  forest. 

The  rock  outcropping  at  ''Granite  City,"  from  which  the  name 
mse,  is  coarse,  gray  gneiss,  containing  much  black  mica.  Its 
■bike  is  from  northeast  to  southwest,  p^d  its  dip  is  vertical,  or 
within  a  few  degrees  of  it,  being  in  some  places  85^  or  8()^  to  the 
Mthwest,  and  elsewhere  the  same  to  the  southeast.      This  rock 
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forms  nameroas  bare  hillocks  and  ridges,  tnn  to  thirty  feet  ahore  - 
the  Skunk  river,  for  a  fourth  of  a  mile  along  its  northwest  side, 
and  occurring  in  less  amount  on  its  southeast  side.  It  is  also  seen 
on  the  southeast  aide  in  an  exposure  of  a  fen  acres,  rising  ten  to 
twenty  feet  above  the  river  at  a  fourth  of  a  mile  farther  east.  All 
these  outcrops,  so  far  as  seen,  are  gneiss,  everywhere  more  or  Ion 
contorted,  often  quite  twisted  and  bent  in  lamination  for  short 
spaces,  bnt  having  throughout  a  prevailing  N.  E.  to  S.  W.  strike 
and  nearly  vertical  dip.  The  Skunk  river  is  here  ten  to  twen^ 
feet  wide,  and  Sows  in  a  mpanderinf;;  course  among  these  ledges. 

About  six  miles  above  "Granite  City,"  on  the  northwest  side  af 
Skunk  river,  a  little  beyond  where  this  stream  is  crossed  by  th^a 
road  used  for  carrying  the  supplies  distributed  yearly  to  th  ^ 
Mille  Lacs  Indians,  rock  exposures  are  reported  to  cover  as  lar^^ 
an  area  as  at  "Granite  City,"  but  to  have  less  bight  above  the  adjoic^- 
ing  surface  of  the  drift.  This  is  in  or  near  the  northwest  corn^^r 
ofT.  41,  R.28. 

Near  the  Platte  river.    Numerous  outcrops  of  rocks  occur  witfes* 
in  one  to  two  miles  west  of  the  Platte  river  through  the  six  mil^as 
next  north  of  Grarelville,  which  is  an  enterprising  new  villac^, 
with  mills,  situated  on  this  river  in  the  N.  E.  i  of  the  N,  E.  i    «f 
section  35,  T,  41,  R.  31.    The  first  of  these  ledges  are  one  to  two 
miles  north  of  Gravelville,  in  the  N.  E.  i  of  section  26,  thn  e^Lsi 
edge  of  section  23,  and  the  west  part  of  section  l4,  T.  41,  R.  Si, 
The  longest  extent  of  this  tract  is  from  northeast  to  sontbw^^t, 
reaching  a  mile  and  probably  including  sixty  to  eighty  acres      of 
rock.    In  the  N.  E.  i  of  section  26  it  is  granite,  sometimes  fkin^ 
and  sometimes  gray,  rising  eight  or  ten  feet  above  the  general  ami. 
face,  which  is  nearly  level.     In  the  W.  i  of  the  N.  W.  i  of  sect^ioo 
24,  these  ledges  rise  ten  to  twenty  feet  above  thd  adjoinmg  sw&tupa 
The  rock  here  is  a  dark  gray  gneiss,  mostly  obscure  in  its  laixiigj^ 
tioD.    The  itrikfl,  at  least  in  part,  is  S.  70"  W.,  but  generally  ^ 
caoM  of  the  contorted  aod  iodistinct  lamioation,  it  is  not  (Clearly 
exhibited. 

Tn  tho  nnrth  part  of  section  18,  on  land  of  John  F.  WV^jtoej, 
and  in  the  adjainiag  south  part  of  section?,  T.  41,  R.3A,Qa,anl 
II  half  nilei  northeast  from  the  last  locality,  are  extensiv-^  ^■^ 
"^  "'  '    "    iray  gneiss  lut  deacribed.      \t  con- 

It  ii  for  the  main  pi^ji  ti^owaT^l 
le  granite,  it  to  *:^\_4  tBi^V 
■nd  dip.     In  ^^sRss;,.  .^sios» 
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ihe  strike  ia  seen  to  be  from  north  to  south  ;  and  the  dip  appears 
to  be  nearly  Tertical.      Beginning  near  Mr.  Whitney^s  house  close 
to  the  center  of  section  18,  frequeut  outcrops  of   this  rock,  rising 
one  to  five  feet  above  the  general  surface,  continue  north  to  the 
north  side  of  this  section  and  into  section  7.    This  section  line 
eioeaes  the  most  extensive  of  these  tracts  of  rock,  which  covers 
tome  thirty  acres,  and  here  rises  25  or  30  feet  above  the  adjoining 
swampy  tracts.  This  gneiss  has  a  nearly  uniform  character  through- 
out the  half  mile  here  seen.     Another  outcrop  of  rock,  probably 
tbesame,  is  reported  one  and  a  half  miles  farther  north,  near  the 
center  of  section  6,  covering  about  ten  acres,  aud  rising  five  to  ten 
feet  above  the  general  surface.    Three  miles  west  from  this  a  small 
ledge,  covering  five  or  six  rods  square,  and  one  to  three  feet  hiszch, 
was  found  by  surveyors  near  the  middle  of  the  north  side  of  section 
8,T.  iU  R.  31,  five  miles  east-northeast  from  Belle  Prairie.     Other 
ledges,  which  have  not  yet  been  observed,  will  probably  be  fouud 
in  this  district  when  its  woods  are  cleared  away.    Thence  north- 
ward to  Brainerd  and  northeast  to  Mille  Lacs,  and  beyond,  no  ex- 
poenres  of  the  bed-rock  are  known. 

Slates^  staurolUe-bearing  mica  schist^  and  dioryte.    The  rocks 

which  remain  to  be  described  in  Morrison  county,  found  along  the 

HisBissippi  river  and  west  of  it,  belong,  as  already  stated,  to  a 

group  lithologically  different  from  the  foregoing,  and  probably 

newer  in  age.    The  first  exposure  is  on  the  Little  Elk  river  near 

ib  mouth,  about  two  and  a  half  miles  north  of  Little  Falls.     The 

moat  exteusive  outcrop  here,  about  six  rods  square  and  ten  feet  in 

Ught,  is  on  the  northeast  side  of  the  Little  Elk  river,  opposite  to 

Henry  8.  Hilfs  mill,  about  thirty  rods  above  the  mouth  of  this 

ibeam.    This  rock  is  dark,  nearly  black  slate  (argillyte),  like  that 

ofldttle  Falls,    It  continues  upon  this  northeast  shore  about  ten 

iola  down  Btream,  southeastward,  and  for  a  few  rods  northwest 

sWre  the  dam;  and  is  also  visible  in  low  exposures  at  the  bridge, 

twenty  rods  above  the  mill.    Opposite  to  the  mill  the  course  of 

^  ^Mvsge  is  N.  40^  E.  (referred,  as  are  all  the  bearings  stated  in 

lUi  imMTi  to  the  true  meridian),  and  its  dip  is  nearly  vertical, 

•  9)Nyiag  to  80^  8.  E.    This  slate  contains  occasional  veins  of  white 

from  a  quarter  of  an  inch  to  two  or  three  inches  in  width 

to  twenty  feet  or  more  in  length.      These  coincide  closely 

mttihe  deavage  in  their  strike  and  verticality.     These  slates 

;  •^^'ytf^OBtaie  rather  soft  and  easily  broken;  and  they  are  much 

'  **•«!  wwudly  into  rhomboidal  masses  from  two  or  three  inches 
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to  oae  foot  in  dimension,  hy  jointa.  In  oae  Bystem  of  these  joii 
dippiog  about  60°  S.  E.,  they  are  mostly  six  to  twelve  incbea  of 
in  parallel  planes.  Other  joints,  dipping  ^°  to  iS"  to  the  noi 
northwest  and  from  that  to  north,  and  a  system  dipping  15°  W., 
about  half  as  numerous  as  those  first  mentioned.  Another  syst 
of  joints,  cutting  these,  is  rertical,  or  between  vertical  and  dips 
60"  to  each  aide,  with  their  strike  between  west-northwest  t 
Dorth-northwest.  No  macroscopic  staurotite,  garnet,  nor  pyi 
crystals  were  noticed  here,  but  distinct  lamiaEe,  made  by  aggre) 
tion  of  minute  crystals  of  staurolite  or  mica,  not  fissile  and  eztei 
iag  transversely  across  the  cleavage,  are  found  in  much  of  t 
rock,  nearly  as  at  Little  Falls.  These  probably  mark  the  origii 
lines  of  stratification,  but  unfortunately  their  dip  and  strike  hi 
were  not  noted.  The  Mississippi  river  between  this  locality  s 
Little  Falls  has  numerous  alluvial  islands. 

At  the  ferry,  a  half-mile  above  Little  Falls,  this  slate  has  1< 
outcrops  two  to  six  or  rarely  eight  feet  above  the  river.  On  i 
west  side  these  are  seen  at  several  places  for  twenty  rods  below  I 
ferry.  On  the  east  side  they  are  best  exhibited  at  the  ferry-landi 
and  for  eight  or  ten  rods  farther  north.  The  cleavage  here  be: 
N.  35°  to  10°  E.,  and  is  nearly  vertical.  Some  four  rods  north 
the  landing  a  very  compact  layer  occurs,  ten  feet  thick,  show! 
scarcely  any  slaty  cleavage.  About  two  rods  farther  north  a  qua 
vein  a  foot  wide  was  noted,  conformable  with  the  cleavage. 

At  the  rapids,  or  Little  Falls  of  the  Mississippi,  beside  the  to 
of  this  name,  this  durk  slate,  varying  from  mica  schist  to  argillj 
has  extensive  outcrops  in  each  shore,  and  forms  the  north  end 
Mill  island,  on  the  west  aide  of  which  it  makes  a  perpendicu 
cliff  twenty  feet  high.  The  principal  rapid  extends  a  fifth 
a  mile  from  about  600  feet  above  this  island  to  600  feet  below 
north  end,  the  descent  being  five  feet.  Hera  the  slate  faaa  mail 
a  firm  and  strong  texture,  having  been  only  slightly  decompo 
or  Boftaned  by  weathering;  hnt  it  ia  too  variable  in  its  cleavage,  a 
is  too  frequently  contorted  and  inteiaected  by  veins  and  join 
to  promise  well  for  quarrying  for  rooSng>slata.  It  has  been  sligfal 
quarried  on  the  east  shore,  nearly  oppoaite  to  the  north  end  of  ii 
island,  for  use  in  foundations,  but  no  massive  blocks  nor  ai 
of  reguliir  form  aro  alituliiiLble.  Its  cleavage  is  usually  quite  pc 
l'£>:t.  iDto  ilioeL;  a  f- urdj  'r  an  eighth  of  an  inch  in  thickness;  it 
'i(  from  tbia  more  than  five  degc 
t  in  my  examination;  and  its  st^ 
tranaverse  to  the   clear  ^ 
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and  8appr)sed  to  indicate  the  original  plaaes  of  aeiimontation,  but 
not  showing  any  tenl-^ncy  to  split,  wi^  fouiii  wjli  exhibit  j.l  in  a 
»*ction  twenty  feec  lonii; an  1  d^e  feet  hig^h,  at  the  ou.m  )jb  p)iat  ba- 
ride  the  river  on  the  east  shore.     The  laminae  or  layers  referred  to 
are  from  a  twentieth  to  an  eighth  of  an  inch  thick,  and  ditfer  from 
the  remainder  of  the  macroscopically  horn og-^neotis  slate  in  contain- 
in;;  many  minute  crystals  of  staiirolite  and  p^rhips  mici.      Taese 
layers,  which  are  very  distinct,  show  many  small  undulations;  but, 
in  respect  to  their  entire  extent,  run  nearly  in  a  straight  line.  Tneir 
dip  is  about  15  ^  N.W.    White  quartz  veins  occur  somewhat   fre- 
quently in  this  slate,  varying  from  an  eighth  of  an  inch  to  three 
inches  in   width,  and  extending  from   ten   to   fifty  or  seventy- 
five  feet.    Their  strike  and  dip   are   contormable  with  the  slaty 
cleavage.      The  thickest  of  these  veins,  situated  in  the  channel  of 
the  river,  is  said   to   be  one   foot   wide.      In   the  east  pirt   of 
l«ittle  Falls  this  slate  is  encountered  at  the  depth  of  about  ten  feet 
in  discing  wells;  but  it  is  n<)t  found  thus  in  the  west  part,  between 
^liisand  its  exposure  at  the  river. 

In  some  small  portions  of  these  outcrops   the  slaty  cleavage  is 
^^aent  or  scarcely  noticeable,  and  the  rock,  ra  issive,  comp.ict  and 
n  ^rd,  with  sharp  j^intage  angles,  is  apparently  a  dark  quartzyte. 
Tofessor    Winchell   adds*:     *'Bj -sides  these  variations   there   are 
Siirly  c(^ntinuous  layers  of  ra^re  or  less  lrenti(j;il  ir  an  I  c  )ricr.;tii)n- 
^y  lumps  or  nodules,  sometimes  six  or  eight  inches  thick,  of  a  rock 
ry  firm  and  dark-colored,  but  which  on  weathering    becomes 
perficially  lighter-colored,   an  I  shows  n^^eUes  and   spaiiglt*s  of 
k-green  amphibole.     The  matrix  in  which   thnse  crystals  lie  is 
"^^t  well  characterized,  but  is  quartzitic  and  pt^rhnps  also  feld- 
thic,  so  that  on  a  fresh  fracture   the   am  phi  bole  crystals   are 
udly  observable.    They  appear  on  the  weathering  of  the  rock. 
...     A  system  of  joints  gives  the  rock,   viewed  across  the 
ler,  the  appearanceof  being  conspicuously  stratified,  with  a  dip  up 
lie  river  of  aboat43deg.  from  the  horizon.     T»io  slatiness,  which  is 
early  i^erpendicular,  is  somewhat  injured,  at  least  superticrally,  by 
^e  frequency  of  joints,  of  which  there  are  at  least  tw  >  systems  in- 
ting  each  other  at  a  sm  ill  angle,  thus  cutting  the  slates  into 

liomboidal  masses,  as  they  weather  to  pieces Oppo- 

ite  the  village  of  Little  Falls  a  trapdyki  of  bnic  doloryte,  appir- 

ntly  aboat  10  feet  wide,  appears  in  the  slat»»,  ijfoing  diagonally 

«»•  the  slate;  and  on  the  south  side  of  the  dyke,  in    th«.»   h»e  of 

*HithnBiiAlnport  of  this  survey,  p.  50 
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its  protection  agaiast  the  curreat  of  the  river,  aa  well  as  agninsi 
possibly,  the  ic4j  of  the  ice-periud,  the  elate  (or  schint)  i»  decon 
posed  to  the  depth  of  four  or  five  feet  at  least,  makiug  a  greenist 
blue  clay,  or  incipient  kaolin." 

At  OampbeU'a  (>oint,  on  the  east  ahore  of  the  Miiisissippi,  abot 
a  half  mile  south  of  the  middle  of  Little  Falls  village,  and  aboi 
a  filth  of  a  mile  south  Irora  (be  south  end  of  Mill  island,  rock 
eiposed  along  a  distance  of  five  or  six  rods,  rising  ei^ht  or  ten  fe 
nbore  the  river.  In  describing  this  rock  and  its  probable  origi 
professor  Winchell  states  that  it  "consists,  in  general,  of  a  bar 
dark-colored  diorytc,  contaiuing  mainly  amphibole  in  coarse  cry 
tals,  and  a  little  feldspar  (Ubradorite H).  The  outward  characte 
of  this  rock  are  the  same  as  the  oiicretionary  lumps  that  exist 
the  slate  already  described.  It  is  here  simply  in  larger  area  ai 
bulk.  It  is  pnrtod  by  joints  that  cause  it  to  tall  to  pieces  in  sla 
and  cuboidal  masses.  This  may  be  here  in  the  furin  of  a  dyke,  b 
its  relation  to  the  slate  cannot  be  seen.  The  point  which  is  fen 
ed  by  it  Is  considerably  higher  than  the  bottomland  on  either  eic 
but  falls  away  somewhat  ou  receding  from  the  river,  the  rock  itsi 
becoming  lost  to  view  in  the  swampy  bottoms,  or  involved  wi' 
the  drift  of  the  river-bluffs.  On  long-wi-athered  snrfaoes,  und 
the  action  of  the  water,  there  is  a  ridged  and  furrowed  forni  tb. 
shows  the  same  direction  and  trend  as  the  slatiness  of  the*slate,  i. 
N.  18  deg.  E.  I  magnetic].  The  ridges  are  about  i  inch  apart,  an 
about  i  or  i  inch  higli,  separated  by  intervening  furrows.  Th 
surface  contiguration  is  apparently  due  to  the  alternate  arrangt 
ment  of  the  miuerat  contents,  and  perhaps  has  its  origin  in  a  me 
aniorphostd  condition  of  the  slate  itself,  or  of  the  sedimentai 
rocks  from  which  they  both  may  have  been  derived.  Thus  tb 
could  not  be  of  the  nature  of  an  igneous  dyke,  but  a  me 
amorphic  variation  due  to  the  complex  nature  of  the  original  set 
iments.  This  view  is  strengthened  by  the  occurrence  of  a  simili 
dioryte  rock,  in  concretionary  massea,  iti  the  slate  itself,  runDin; 
in  more  or  less  regular  layers  or  lines.  This  alternation  of  mil 
«nJ  eontenta  does  not  pervade  the  whole  of  the  rock  exposed  o 
but  it  is  It  cuiii^piciious  feature  in  some  places.  Tta 
^composed  of  the  lighter-colored  minerals,  and  the  foi 
mphibole." 
Is,  which  are  three  aod  a  half  miles  south  of  Litti 
ton^ter  of  a  mile  sonth  of  the  mouth  of  Swa 
i  of  schist  occur  io  the  banks  an 
iDg  a  distance  of  about  an  eighth  c 
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a  mile,  from  the  head  to  the  foot  of  these  rapids,  which  descend 
four  or  five  feet.  The  rock  here  is  a  mica  schist,  containing  many 
large  crystals  of  staurolite  and  often  small  garnets.  No  veins  or 
masses  of  quartz  were  noticed.  On  the  west  shore,  which  is  only 
six  to  ten  feet  high,  its  exposures  are  numerous,  but  rise  only  one 
to  five  feet  above  the  water.  It  rises  in  the  channel  of  the  river 
above  its  bed  of  boulders  and  sometimes  above  the  water  at  fre- 
qaent  intervals  across  its  whole  width,  the  most  conspicuous  of 
these  ledges  being  an  island  eight  or  ten  feet  high  near  the  east 
side  of  the  river.  Small  and  low  outcrops  are  also  seen  in  the  east 
shore,  which  is  a  steep  bank  of  glacial  drift,  till  capped  with 
gravel,  about  40  feet  high.  This  rock  has  a  laminated  structure, 
which  corresponds  in  strike  with  the  cleavage  of  the  slate  at  Lit- 
tle Falls  and  on  the  Little  Elk  river.  Therefore,  it  should  not, 
probably,  be  regarded  as  representative  of  the  original  layers  of 
sediment,  from  which  this  rock  has  been  derived  by  metamor- 
phism.  This  lamination  or  foliation  in  the  outcrops  along  the 
west  shore  of  the  river  at  Pike  rapids  has  a  strike  N.  20^  E.,  with 
adip70^to75^N.  70^  W.* 

At  Cash's  rapids,  about  two  and  a  half  miles  below  Pike  rapids, 
schist  nearly  like  the  foregoing  occurs  in  low  outcrops  in  the  chan- 
nel and  on  the  west  shore,  rising  two  or  three  feet  above  low 
water. 

About  a  quarter  of  a  mile  below  the  last,  and  probably  in 
the  north  edge  of  section  17,  Belle  vue,  rock  almost  exactly  the  same 
AS  at  Pike  rapids  is  seen  in  the  east  shore  of  the  river  along  a 
distance  of  about  hfteen  rods,  rising  at'the  highest  place,  near  its 
sooth  end,  fifteen  feet  above  low  water.  Its  lamination  has 
a  strike  N.  25<'  to  30^  E.,  and  dips  about  45^  N.  65^  W.  Some 
twenty-five  or  thirty  rods  farther  south,  it  again  has  a  small  ex- 
posure in  the  east  bank,  and  forms  an  island  which  rises  about 
^ht  feet  above  low  water,  and  extends  eight  or  ten  rods  from 
northeast  to  southwest,  situated  about  a  third  of  the  way  across 
the  river  from  its  east  side. 

Half  a  mile  farther  south,  at  the  middle  of  Muncy's  rapids,  which 
tte  a  quarter  of  a  mile  long,  mica  schist,  filled  with  many  large 

*  The  tile  of  the  fort  or  stockade  in  which  Lieut.  Z.  M.  Pike  and  his  men 
9Miltliewi]i(eroflHS-6,  from  which  the  rapids  received  thfcir  name,  hH8  been  found  by 
Mr  Matluai  BSohArdson,  of  Little  Falls,  at  a  ])oint  on  the  west  side  of  the  Mississippi 
l^Mttaity  rods  below  these  rapids,  on  nearly  level  land  som-  flflei'n  feet  above  the  river, 
M^Bolofer  iixiy  feet  from  its  shore  at  low  water.  This  stockade  was  about  thirty-eiKht 
iMiiiMts.  At  its  northwest  corner  is  a  larg^e  pile  of  stones,  doubtless  used  for  a  flreplace . 
^  Inliettlsis.  twsnty-flve  year^  ago,  saw  two  of  the  bottom  logs  still  remaining. 
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staurolite  crystals,  and  sometimes  also  incIudiD^  small  garnets,  as  at 
Pike  mpids,  extt-ndd  about  twenty -Hvt)  rodd  along  the  east  iihoreof 
the  Mississippi,  rising  some  eight  ieet  above  low  water.  This  ison 
land  ut'  Isaac  P.  Lambert,  in  the  north  part  of  the  S.  W.  i  of  sec- 
tion 17.  Uelievue.  Its  strike,  nearly  the  same  as  at  the  last  place, 
is  N.  25°  to  30  ^  E.,  and  its  dip  ia  about  eO*"  N,  65°  W.  It  taa 
ben  slightly  quarried  for  cellar  walls,  etc.,  and  lies  m  layers  from 
three  inches  to  one  foot  thick.  This  rock  also  juts  up  at  many 
places  in  the  adjoininj;  channel  of  the  river  along  a  distance  of 
fitty  roda  or  more,  rising  two  or  three  feet  above  low  water. 

About  a  hair  mile  below  the  last,  the  sameataurolitic  mica  schist 
outcrops  at  the  west  side  of  the  river,  having  an  extent  of  only 
a  lew  rods,  hut   rising  steeply  to  a  hight  of  fifteen  feet  or  more 
above  the  river.    This  is  on  the  land  of  Charles  Gillpatrick,  in  the 
N.  E.  i  of  the  N.   VV.  i  of  section  32,   Sw^in  River.       Its   strike 
is   N.  UO"  E.,  and  il^  dip  is  about  70°  N.  70^  W.     It  contains- 
occasiunal  masses  or  bunches  of  white  quartz ;  one  noted  beinfC" 
a  foot  in  length.      This  is  the  most  southerly  exposure  of  tb^ 
staurolitic  schist,   which    thus   has    frequent  outcrops  for  fon^^ 
miles  along  the  Mississippi,  at  Pike  rapids  and  southward.  Italtth^    ■ 
ulogical   characters  are  nearly  uniform  throughout  this  estent        ; 
and  its  lumiuation  has  a  nearly  constant  strike  and  dip.     Proceet^^^ 
ing  northwiird,  we  iind  this  strike  and  dip  coniinued  in  the  clea^^^ 
age  of  the  slate  at  Little  Falls  and  on  the  Little  Elk  river,  but  wi^^| 
a  slight  deviation  of  the  strike  to  a  more  northeasterly  course,     ^fc^. 
yond  these  outcrops  n(irLhea.stward,  the  nearest  exposure'ofsirai^^ 
rocks  is  the  district  of  slate  ledges  at  the  Nurthern  Pacific  Ju^^,. 
tiou  and  on  the  St.  Louis  river,  a  hundred  miles  to  the  east-noc^— j^ 
ea't.     Tliere  the  cleavage  strikes  nearly  due  east. 

The  only  remaining  outcrop)  of  these  crystalline  rocks  bestd^  fj,g 
Mississippi  in  Morrison  county  are  about  a  half  mile  south  ^^^.q^j 
the  last,  being  at  Blanchard*s  rapids,  best  exposed  upon  the  ^^st 
side  of  the  river,  on  land  of  Allen  Blunchard,  in  the  S.  E.  io^  g^^. 
tion  32,  Swan  River.  Here  ledges  areBeenatnameronsplace^  upon 
■  iwfiity-Gve  acres,  hut  nowhere  rising  mors 
llie  gt^nenil  Burlace.  The  largest  g 
«  fully  a  hundred  feet  long  a.id  averages 
"  jrtuly  H  very  hard,  compact,  dart 
I  uv  DlMurolii^  crystals.  It  shows  no  litmi„a,jo„_ 
iHlikittiifcAMUilfeririHilw^^yo'"  aue  or  two 
nadpd 
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inehcB  in  diameter,  occor  in  thia  rock;  and  a  vein  of  it  a  foot  wide 

was  reported,  but  at  the  time  of  my^obBervatioa  was  covered  by 

high  water.     This  rock  reaches  iDyOCcasional  outcrops  one  or  two 

feet  above  low  water  some  three-fourths  of  the  way  across  the 

liier,  wbicb  ia  here  an  eighth  of  a  mile  wide;  but  it  has  no  ez- 

pOBnres  on  the  east  ahore.    About  ten  rods  west  from  the  targe 

outcrop  beside  the  river,  nearly  the  same  rock,  but  much  leas  divided 

by  joints  and  aomewhat  finer-gralned,  ia  exposed  upon  a  space 

^nt  a  hundred  feet  square,  from  which  the  covering  of  drift,  with 

I  thick  growth  of  timber,  was  swept  away  about  ten  years  ago  by 

tbeiudden  flood  from  a  broken  ice>gorge. 

Aatratnm  of  rock,  apparently  belongiag  in  the  same  group  with 
the  preceding,  was  encountered  by  the  well  of  Mr.  Calvin  A.  Tuttle 
f  two  sad  a  half  miles  south  from  the  last  and  close  north  of  the 
month  of  the  "main  Two  rivers."  This  well  ia  about  23  feet  above 
th«  Mississippi,  which  flows  close  at  the  east.  Its  depth  of  50  feet 
Was  13  follows:  aoil,  H  f<^''i  gravel,  with  pebbles  up  to  six  inches 
in  diameter,  4  feet;  "white  stony  clay,"  probably  a  marly  till,  4j 
feet;  bluish  till,  7  feet;  apparently  decomposed  rock,  of  various 
coioisand  in  irregular  masses,  with  cousiderabie  kaolin  in  oblique 
la.jers,  up  to  about  six  inches  in  thickness,  8  feet;  and  thence  to 
^be  bottom,  apparently  a  decomposed  hydromica  schist,  dug  iuto 
So  fiset  and  bored  into  4  feet  deeper.  At  the  time  of  excavation, 
'W-liich  was  done  with  pick  and  shovel,  this  rock  was  thrown  out  in 
l>i«M  up  to  ten  pounds  in  weight;  but  nil  these,  within  a  few 
■^•■eeks,  by  exposure  to  air  and  rain,  were  crumbled  to  a  powder.  It 
bad  DO  ataurolite  crystals,  but  occasional  quartz  lumps,  from  three 

t^otm  pounds  in  weight,  and  oue  of  fifty  pounds,  were  fouud  in  it, 
Onthe  Swtfi  rio'.r.  Swan  river,  in  the  southwest  corner  of 
•eclion  1,  of  SiV.in  River  township,  about  one  and  a  half  miles 
ttJw'e  its  mouth,  a^  reported  by  Mr.  Samuel  Lee,  has  a  fall  of  nine 
fett  in  nil  rod.j.  over  a  bed  of  rock  closely  like  that  of  Pike  rapids^ 
oneand  ahaif  mile.seast.  He  thinks  this  has  no  e:cpo3ure  in  the 
b«i)ka,iif  which  tliat  0(1  the  nortneast  is  low,  while  that  on  the 
»«athffeHt  is  about  40  feet  high,  being  composed  of  gravel  and 
sand. 
At  the  ledous  bridge  on  Swan  river,  in  the  S.  E.  i  of  the  S.  E. 
t  of»wrtion  4,  Swan  River  township,  a  dark,  compact  rock,  in 
part  (Uty  iiud  in  part  resembling  quartzyte,  is  exposed  in 
I'l^W  of  (he  stream  and  forms  the  foundation  of  the  bridge 
vta  were  obtained;  but  observations  of  joint- 
.Dstion,  were  prevented  by  the  hij^h  stage  of 
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the  water.  Several  exposures  of.  this  rock  are  reported  in  thi 
channel  of  the  river  within  a  quarter  of  a  mile  above  and  beloi 
this  bridge. 

West  of  Little  Falls.  In  the  S.  E.  i  of  the  If.  E.  i  of  sectioi 
13,  T.  129,  R.  30,  about  one  and  one  half  miles  northwest  of  Littl 
Falls,  numerous  outcrops  of  rock,  rising  one  to  five  feet  above  th* 
general  surface,  occur  upon  an  area  some  thirty  rods  long  fron 
north-northwest  to  south-southeast,  and  ten  to  twenty  rod: 
wide.  This  rock  is  all  massively  crystalline,  with  no  appar 
ent  lamination  or  cleavage.  It  is  all  quite  dark,  probably  inclnd 
ing  much  hornblende.  In  part  it  is  fine-grained;  but  mostly  i 
is  about  medium-grained,  and  in  part  is  quite  coarse.  The  last  o 
these  varieties  is  sometimes  decayed  and  friable,  but  mainly  thi 
rock  is  very  compact  and  hard,  not  readily  splitting  in  any  partic 
ular  direction.  No  staurolite,  garnet,  nor  pyrite  crystals  were  ob 
served.  Nearly  all  the  varieties  of  this  rock,  when  long  exposes 
to  the  weather,  tend  to  exhibit  crystals  of  a  greenish  mineral,  i 
sixteenth  to  a  fourth  of  an  inch  Icng;  aad  by  further  weathering 
these  are  dissolved,  leaving  small  cavities.  Mica  is  rarely  present 
it  was  noted  only  in  narrow  veins,  a  half  to  one  inch  wide  and  o 
small  extent.  These  ledges  are  on  the  east  border  of  an  area  o 
till,  which  thence  extends  indefinitely  westward.  They  are  ten  ti 
fifteen  feet  above  a  grass-marsh,  a  half  mile  wide,  which  lies  on  th( 
east  and  southeast,  but  are  scarcely  his/her  th>in  the  plain  of  mod 
ified  drift  which  occupies  the  Mississippi  valley  erstward. 

Near  the  fork  of  Little  Elk  river.  The  only  other  outcrops  c 
the  crystalline  rocks  known  in  Morrison  county  are  in  the  N.  £. 
of  section  7,  T.  130,  R.  30,  being  between  the  north  and  souti 
forks  of  the  Liltle  Elk  river,  about  a  quarter  of  a  mile  northwes 
of  their  junction.  One  of  these  ledges  is  crossed  by  the  road  som 
thirty  rods  west  from  the  ford  of  the  north  fork.  Thence  the  rod 
reaches  about  fifteen  rods  south,  with  a  width  of  one  to  two  rods 
but  northward  its  expo.sures  extend  fully  an  eighth  of  a  mile,  oc 
curring  frequeuti}'  upon  a  width  of  five  to  ten  rods.  It  is  said  i 
have  no  outcrops  upon  any  of  the  streams  of  this  vicinity.  As  thi 
whole  region  is  woods,  other  outcrops  may  have  escaped  notice 
The  rock  here  rises  in  ragged  knolls  and  small  north-to-soutl 
ridges,  three  to  eight  feet  above  the  general  surface,  which  is  10  t 
25  feet  above  the  north  fork.  It  is  nowhere  massively  crystalline 
like  the  dioryte  at  ^^the  point ^^  near  Little  Falls;  but  is  a  darl 
schist,  having  always  a  more  or  less  distinct  lamination,  often  ir 
regular  and  contorted.     Its  strike  is  uniformly  from  northeast  t< 
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tonihwesfe^  or  within  five  degrees  of  this  ;  aad  its  dip  varies  from 
vertical  to  75^  N.  W.  It  has  no  slaty  cleavage,  and  is  all  very 
eompact  and  hard,  with  few  joints.  In  color  and  texture  it  is 
nearly  like  some  portions  of  the  Little  Falls  ledges.  So  far  as  ex- 
amiDed,  it  has  no  staurolite  nor  garnet  crystals.  In  one  place  a 
specimen  was  obtained,  holding  numerous  large  pyrite  crystals, 
bat  these  are  not  generally  noticeable.  This  dark  rock  sometimes 
becomes  by  weathering  spotted  with  brown  particles ;  and  by 
further  weathering  these  are  dissolved,  leaving  a  minutely  pitted 
soriace.  Often  the  rock  includes  gray,  apparently  quartzose,  len- 
ticular masses,  a  half  to  one  inch  thick  and  four  to  twelve  inches 
long, coinciding  with  the  nearly  vertical  northeast-to-southwest 
lamination.  It  has  been  slightly  quarried  by  Gilbert  T.  Smith  for 
his  mill,  situated  a  half  mile  to  the  east. 

8TRARN8  COUNTY. 

• 

Ashley.  The  most  northwestern  rock-outcrops  of  this  county 
are  found  in  Ashley  township,  eight  miles  west  of  Sauk  Center. 
They  lie  close  south  and  southwest  of  a  school-house  at  the  south 
side  of  Ashley  creek,  partly  in  the  S.  W.  i  of  the  N.  W.  i  of  sec- 
tion 17,  owned  by  George  H.  Pendergast,  and  more  in  the  S.  E.  i 
of  the  N.  E.  i  of  section  18,  on  land  of  Lucas  KelU.  This  rock 
has  numerous  exposures,  the  largest  being  about  a  hundred  feet 
ioug,  upon  an  area  which  reaches  thirty  rods  from  east-southeast 
to  west- north  west,  their  high t  being  from  one  to  five  feet  above 
the  general  level.  It  resembles  syenite,  but  contains  much  of  a 
light-green  mineral  (  probably  epidote ),  like  that  mentioned  in  the 
kdges  thirty  and  thirty-five  miles  farther  north,  in  Todd  and  Cass 
counties.  This  takes  the  place  of  hornblende  and  mica,  neither  of 
^hich  can  be  detected.  Joints  occur  from  one  to  five  or  ten  feet 
ftpart.  No  schistose  or  laminated  structure  was  observed.  Vein- 
iike  masses  of  coarsely  crystalline  orthoclase,  enclosing  small 
amounts  of  white  quartz  and  of  the  green  mineral,  occur  in  this 
rock  at  many  places,  often  extending  ten  feet  or  more,  and  vary- 
ing from  one  to  several  feet  in  width.  These  ledges  may  be  quar- 
ned  for  coarse  masonrj'.  Their  surface  is  smoothed  by  glacial 
erosion,  but  retains  no  striae. 

^auk  Center.  Exposures  of  rock  are  found  at  the  southwest  side 
of  the  railroad  from  an  eighth  to  a  fourth  of  a  mile  southeast  from 
Swik  Center  depot.  They  are  partly  upon  the  land  of  the  railroad, 
but  mostly  for  their  western  portion  upon  land  owned  by  Tobias 
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Carl.  The  largest  outcrop  is  about  fifty  rods  from  the  dfpot,  and  a 
hundred  feet  southwest  of  the  railroad,  covering  an  area-about  sii 
rods  long  from  northwest  to  southeast  by  two  to  three  rods  wide 
and  rising  only  one  to  two  and  a  half  feet  above  the  general  surfiice 
This  ledge  has  several  distinct  varieties  of  rock.  The  greater  pari 
is  a  reddish  feldspathic  gneiss,  laminated  from  northeast  to  south 
west,  or  a  similar  syenite  where  this  lamination  is  absent.  Masse 
a  few  feet  in  extent,  not  definitely  separated  from  the  foregoing 
are  very  coarsely  crystalline,  fiesh-colored  ieldspar  and  quartz  ;  th( 
latter  constitutes  about  one-fourth  part;  and  both  occur  in  crystal* 
line  masses  one  to  two  inches  long.  Portions  of  this  gneiss  anc 
syenite  are  porphyritic  with  feldspar  crystals  up  to  a  half  incti,  oi 
rarely  an  inch,  in  diameter. 

The  most  southern  part  of  this  ledge,  extending  thirty  feet  fron 
east  to  west,  and  ten  ieet  wide,  divided  from  the  last  by  a  width  o 
about  two  rods  which  is  covered  with  drift,  is  a  very  hard  and  com 
pact,  dark,  granular  rock,  perhaps  to  be  called  syenite,  in  which  th< 
most  abundant  mineral  is  apparently  hornblende.  A  small  spaci 
of  this,  about  eight  fe^t  long  and  four  feet  wide,  shows  a  vertically 
laminated  structure,  curving  from  a  south  to  a  southeast  course.* 
Eight  rods  west  from  the  last  is  another  exposure  of  tin 
same  hard,  dark  rock,  about  two  rods  in  extent,  not  rising  above  th( 
general  level.  About  fifteen  rods  west- north  west  from  the  largt 
outcrop  first  described,  another  of  similar  rock  is  found,  bein| 
mainly  gneiss,  laminated  from  northeast  to  southwest.  This  ledgi 
is  about  fifty  feet  long  from  west-northwest  to  east-southeast,  am 
rises  from  one  to  one  and  a  half  feet  above  the  general  surface 
Again,  some  twenty -five  rods  southeast  from  the  first  described  ex 
posiire,  excavations  at  each  side  of  the  railroad,  five  to  fifteen  fee 
below  the  track,  show  the  dark,  tough  hornblendic  rock,  like  its  tw( 
exposures  farther  west,  except  that  here  it  is  more  intersected  b} 
joints,  which  are  from  one  to  six  feet  apart.  On  the  southwest  sid< 
of  the  railroad  this  rock  is  uncovered  for  a  length  of  a  hundred  feet 
but  on  the  northeast  side  only  two  or  three  small  knobs  are  visible 
None  of  the  outcrops  are  suitable  for  quarrying. 

Melrose,  The  next  exposure  of  the  bed-rock  is  eight  miles  east- 
southeast  from  the  last,  at  Clark^s  mill,  in  Melrose.  Tliis  mill 
situated  on  the  south  side  of  Sauk  river  about  ten  rods  west  of  th( 
bridge,  is  founded  on  a  ledge  of  very  hard,  coarse,  red  syenite 

*  Glacial  stria*,  clearly  eocn  on  the  west  part  of  this  southern  outcrop,  bear  S  40* 
B  ,  beins^  at  right  angles  with  the  striae  noted  in  Sauk  Rapids,  about  forty  railed  farthei 
east. 
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which  also  extends  some  twenty-five  feet  from  the  mill,  half-way 
acron  the  waste-way  of  the  dam. 

lathe  west  part  of  Melrose  village,  a  third  or  half  of  a  mile 
west  from  this  mill,  and  on  the  level  plain  of  valley  drift,  rock 
has  been  encountered  in  attempts  to  dig  wells  at  W.  H.  Roth- 
lermers  house.  Its  depth  below  the  surface  is  about  six  feet,  and 
it  has  an  extent  of  a  hundred  feet  or  more.  A  well  blasted  into 
this  rock  supplied  the  stone  for  the  foundation  of  the  Methodist 
church  near  by.  It  is  a  dark,  unlaminated,  rather  coarsely  crystal- 
lise, hornblendic  rock,  difiPerent  from  any  other  found  in  this  dis- 
trict. 

Wakefield.  Several  outcrops  of  very  hard,  dark  dioryte,  and  of 
coarse  syenite  occur  within  a  radius  of  a  fourth  of  a  mile  about  the 
corner  of  sections  19,  20,  29  and  30,  Wakefield.  This  is  on  the 
north  side  of  the  Sauk  river,  twi»  miles  east  oi  Richmond,  and  about 
twenty  miles  southeast  from  Melrose.  One  of  these  knobs  rises 
forty  ieet  above  the  general  level.  The  abutments  of  the  Rich- 
mond bridge  were  quarried  at  this  locality. 

About  one  and  a  half  miles  farther  east,  near  the  center  of  sec- 
tion 21,  a  small  outcrop  of  coarse  syenite  occurs  in  and  close  south 
of  the  road,  its  length  being  four  rods  and  its  hight  three  or  four 
feet.    It  is  intersected  by  joints  at  intervals  of  two  to  six  feet. 

At  Cold  Spring,  one  and  three-fourths  miles  farther  east,  a  fine- 
grained, reddish,  much  jointed  syenite  has  abundant  outcrops,  un- 
derlyiai;  the  mill  and  dam,  and  covering  an  area  on  both  sides  of 
the  Sauk  river  equal  to  a  quarter  of  a  mile  square,  with  its  highest 
points  20  to  25  ieet  above  the  river.  It  has  been  somewhat  quar- 
ned  for  local  use  in  foundations,  walls,  etc, 

Rockville.  Four  miles  farther  east,  massive  outcrops  of  coarse- 
grained, gray  granite,  containing  black  mica,  which  weathers  to 
yellow,  occur  near  Rock vi He.  The  most  prominent  mass  of  this 
rock  is  at  the  east  side  of  Mill  creek,  a  quarter  of  a  mile  south  of 
Rockville  mill,  forming  a  knob  forty  or  fifty  rods  in  length  and 
breadth  and  fifty  feet  high.  This  rock  is  very  free  from  joints  or 
warns,  being  sometimes  unbroken  for  thirty  or  forty  feet.  Other- 
wise it  appears  to  be  well  adapted  for  quarrying,  to  supply  stone 
for  heavy  masonry,  as  bridge  piers  and  abutments.  Two  other  ex- 
posures of  this  rock  are  found  a  quarter  of  a  mile  northeast  from 
this  mill.  The  most  southerly  of  these,  situated  east  of  the  road, 
covers  some  thirty  rods  square,  and  rises  about  fort}' feet  above  the 

• 

nver ;  and  the  second,  less  than  an  eighth  of  a  mile  farther  north, 
cixyssed  by  the  road,  and  lying  mostly  between  the  road  and  the 
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river,  covers  an  area  30  by  20  rods  ia  extent,  and  risas  30  to  80 
feet  above  the  river.  Both  consist  of  massive,  r.>unded  ledges, 
with  few  seaniD  or  joints,  wbich  are  often  tweaty  to  thirty  feet 
apart.* 

Saint  Joseph.  In  the  N.  E.  i  of  section  26  of  this  township, 
nearly  four  miles  northeast  from  Rockvilie,  massive,  ooane-g rained, 
gray  syenite  or  granite,  closely  like  that  of  Rockvilie,  is  exposed  oo 
the  land  of  Fred  Schilplin,  about  an  eighth  of  a  mile  southeast  from 
his  house.  It  forms  a  rounded  outcrop  some  twenty  rods  hroitd, 
rising  tea  feet  above  the  general  level,  its  hight  above  the  Sank 
river,  three-Fourths  of  a  mile  to  the  northwest,  being  about  35 
feet.  This  ledge  has  few  joints,  one  space  fifty  feet  square  being 
without  a  seam. 

One  and  a  half  miles  west-southwest  from  the  last,  an  exposure 
of  rock  is  reported  iu  section  27,  on  land  of  T.  S.  Staples,  at  tlk^ 
east  side  of  Sauk  river,  above  which  it  is  said  to  rise  five  to  te  xi 
feet,  covering  an  acre  or  more. 

Saint  Augusta.  Granite,  containing  fiesh-colored  feldspar  ar^c 
black  mica,  is  exposed  near  the  middle  of  section  19,  Saint  Augusfc^a 
about  a  fourth  of  a  mile  west  of  Luxemburg  post-ofifice  and  ^3t 
Wendel's  church.  This  is  four  miles  east-southeast  from  Roc^l^. 
ville  and  eight  miles  south-southwest  from  S.iint  Cloud.  It  lies  oc; 
the  west  side  of  a  slou<;h,  above  which  it  rises  15  to  20  feet,  its  Ex- 
tent lieiuo  about  twenty  rods.  It  is  divided  by  joints  threa  ^q 
fifteen  feet  apart ;  tlie  course  of  their  principal  system,  nearly  Ver- 
tical, is  t'rnm  northwest  to  southeast. 

Saint  Cloud.    This  township  has  many  exposures  of  these  nkcirs; 
principally  syenite. 

In  the  N.  E-  i  of  section  32  a  re^di^li  gray  syenite  or  granifti,  I 
and  ill  the  N.  W.  i  of  section  33  a  very  diirk  syenite,  contaiuinja  i 
large  proportion  ol  hornblende,  form  quite  exteosiv.'  outcrops,  iu  J 
each  case  covering  an  area  equal  to  a  quarter  of  a  mile  square.  An 
eighth  of  a  mile  west  of  the  road,  lliess  rounded  liillocks  uf  rock 
rise  20  to  25  feet  above  the  geiierul  level;  and  close  east  of  the 
road  and  for  an  eighth  of  a  milo  or  more  from  it,  their  bigbt  is 
five  to  ten  feet.  About  &Ftoiqds  farther  north,  the  r<}»A  grxsby 
ledges  of  syeQlt9.B|griMttBHHH  (he  quarry  at  S.kuk  lUpidt. 
These  are  muAldJi^^^^^^^Bbmer  of  section  'i.9  ;  Uie;  lie 
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«loM  west  of  the  road,  above  which  they  rise  15  to  80  feet.  The 
ttut  two  miled  to  the  north  and  northwest  have  abundant  oat- 
oopa  of  gray  and  reddish  syeaite,  of  which  the  following  is  a  list 
in  part. 

Oa  land  of  Jacob  Streitz,  in  the  X.  W.  i  of  the  N.  E.  i  of  section 
88,  considerable  quarrying  has  been  done,  forty  corda  or  more  of  the 
■tone  having  been  sold  for  masonry  in  Saint  Faal.  This  is  an 
excellent  gray  syenite,  rising  about  ten  feet  above  the  general  siir- 
tux,  well  adapted  for  supplying  dimension  stone.  It  is  near  the 
eastern  side  of  this  tract  of  abundant  ledges ;  and  the  hilts  one  to 
one  and  a  bulf  miles  east  and  northeast,  rising  50  to  T5  feet  higher 
■ad  125  to  150  feet  above  the  Mississippi  river,  are  inorainic 
dnft 

A  quarter  of  a  mile  west  of  the  last,  on  land  of  Louis  Elahmann, 
in  the  N.  i  ol  the  N.  W.  ^  of  section  28,  ledges  of  the  same  rock 
aa  the  last  cover  two  or  three  acres,  rising  about  five  feet  above  the 
general  level  of  the  surrounding  modified  drift.  Some  quarrying 
has  also  been  done  here. 

On  land  of  Ferdinand  Hirtmann,  in  ihe  north  edge  of  the  N.  E. 
^  of  section  20,  he  has  quarrieddurin^severAl  years,  in  two  low  ont- 
crop4ofsyenite,seningthestoue  forSSpercordat  Saint  Cloud.  Tae 
aoQth western  outcrop,  six  rods  square,  is  a  somewhat  coarse- grained, 
reddish  syenite,  divided  by  joints  from  one  to  eight  feet  apart.  The 
otber  ledge,  fifteen  rods  north-northeant  from  tbe  lust,  is  about  ten 
'oda  long  from  west  to  east  by  six  rods  wide.  This  is  mainly  red 
*Jenite  like  tbe  former,  but  includes  a  large  mass,  occupying  an 
■*ea  about  four  rods  square,  of  firier-grained,  bright  gray  Byenite, 
containing  occasional  scaks  oF  black  uiica.  At  its  border  a  gradual 
Ci^nge  of  color  takes  place  from  the  gray  to  the  red. 

An  area  of  several  acres  of  reddish  syenite.  like  that  of  the  last 
Htealities,  begins  thirty  or  f^rty  rodj  northwesterly  from  the  last, 
Wid  raaDhes  a  sixth  of  a  mile  or  more  northward.  This  is  on  laud  of 
1  li^UhiiwLeim.intheS.  j  of  the  S.  W-i  of  section  20,  ami  of  Niiiho- 
laa  Scheui^r  iq  the  north  half  of  the  same  quarter-section.  It  rises 
"in  rounded  hills  and  knolls  30  to  50  feet  above  the  lowland  east- 
ward. 

Aboot  forty  rods  northwest  from  the  last,  in  the  N.  W.  i  of  the 
B.  W.  ^  of  this  section  20,  owned  by  Nicholas  Scheuer,  gray  syen- 
fil«,  closely  like  that  of  Streitz  and  Hohmanu,aud  ot  Hartmann's 
iWarn  quarry,  forms  a  hill  which  covers  six  or  eight  acres  and 
lfa« general  surface.  It  is  smoothly  glaciated, 
Mr  atriro.     This  rock  has  few  joints,  sometimes 
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none  for  an  extent  of  thirty  feet.  Here  and  upon  many  of  thi 
ledj^es  of  this  region  a  scale  of  rock  a  foarth  to  a  half  of  an  inci 
thick,  has  become  separated  or  is  easily  separable  from  the  surfac 
by  weatheriag.  In  some  places  this  might  be  attributed  to  forefl 
or  prairie  Rres,  which  seem  often  to  have  produced  such  scaling 
but  here  it  is  notably  exhibited  on  bare  ledges  six  rods  or  more  i 
extent. 

Within  a  mile  westerly  are  many  lower  outcrops  of  this  syenite 
rising  10  to  20  feet  above  the  average  of  the  vicinity.  Good  Iocs 
tions  for  quarrying  are  reported  on  the  land  of  William  B^sinim 
in  the  S.  E.  i  of  section  19,  and  of  Jacob  Hiltimes  in  the  west  hal 
of  this  section. 

The  red  syenite  continues  from  the  ledges  owned  by  Hartmani 
and  Leim  northerly  to  the  land  of  the  Saint  Cloud  Granite  M  inutao 
turing  Co.,  L.  A.  Evans,  agent.  This  is  the  N.  W.  i  of  the  S.  W 
i  of  section  17,  where  excellent  quarrying  stone  is  found.  A  fevi 
years  ago  a  block  of  this  red  syenite  was  obtained  for  a  monument 
pedestal,  which  had  been  sought  but  could  not  be  supplied  (so  re 
ported)  from  the  famous  quarries  of  similar  stone  at  Aberdeen 
Scotland.  The  size  of  this  block  was  7  feet  square  by  2^  feet  high 
its  weight  being  ten  tons.  It  was  cut  and  polished  iu  Saint  Cloud 
and  was  sold  in  Chicago  for  about  $800.  This  quarry  has  not  beei 
worked  for  the  past  two  or  three  years. 

Excellent  localities  for  quarrying  the  same  red  syenite  also  occui 
within  a  half  mile  west  and  southwest  from  the  last,  in  the  S.  E.  ^ 
of  section  18,  owned  by  H.  C.  Waite,  and  in  the  N.  W.  i  of  sec- 
tion 19.  Some  of  these  localities  also  yield  gray  syenite,  and  tha^ 
which  is  gray,  tinted  reddish. 

Syenite  outcrops  in  the  N.  W.  i  of  section  17,  at  the  northwest 
side  of  the  road  about  a  half  mile  west  of  John  Becker's.  Its  ex 
tent  is  about  fifteen  by  ten  rods,  and  its  hight  is  some  twenty  feel 
above  the  adjoining  lowland  and  river,  an  eighth  of  a  mile  west 
and  eight  feet  above  the  road.  This  ledge  exhibits  some  marks  o 
water- wearing.  A  system  of  nearly  vertical  joints  crosses  it  fron 
north  to  south,  varying  from  six  inches  to  four  feet  apart;  an< 
others,  less  conspicuous  and  less  numerous,  extend  from  east  U 
west. 

The  only  exposure  of  rock  beside  the  Mississippi  river  in  thi 
coanty  below  the  Saint  Cloud  bridge,  is  about  a  half  mile  south  o 
the  ttate  normal  aohool,  at  C.  Bridgeman^s  steam  saw-mill  and  foi 
twstttj  todft  to  the  aooth.    It  is  coarse  gray  syenite,  with  joints 


.» 


STATE  GEOLOOIST.  109 

ten  to  twenty  feet  apart,  and  forms  small  ledges  five  to  ten  feet 
above  the  river. 

Fifteen  to  twenty  rods  south  from  the  west  end  of  the  Sauk 
Rauids  bridge,  is  a  ledge  of  porphyritic,  gray  syenite,  consisting 
mostly  of  feldspar,  with  about  a  fourth  part  of  quartz,  and  includ- 
iojn some  hornblende  and  rare  grains  of  mica.  it  riites  some  five 
feet  above  the  river,  and  is  traversed  by  nearly  vertical  joints  one 
to  eight  feet  apart.     It  has  been  slightly  quarried. 

LtSauk.  In  this  township,  situated  next  north  of  Siint  Cioud, 
these  crystalline  rocks  are  exposed  upon  the  lowest  mile  of  Watab 
rirer,  and  at  several  places  within  three  miles  thence  north-north- 
west. The  grist-milt  and  its  dam,  owned  by  J.  B.  Sartell  & 
Sons,  on  the  Watab  river,  about  a  third  of  a  mile  above  its 
mouth,  are  founded  on  gray  syenite.  This  is  exposed  to  view  only 
OQ  the  south  side  of  the  river,  under  the  foundatioa  of  the  north  side 
of  the  mill,  rising  a  few  feet  above  the  water  of  the  flume  below 
the  dam.  It  wasquairied  for  this  mill,  and  is  a  desirable  building 
stone. 

Mr.  Sartell  owns  another  quarry  a  half  mile  northwest  from  this 
mill,  covering  several  acres  and  rising  twenty  feet  above  the  gen- 
eral level.  It  is  in  or  near  the  S.E.  i  of  section  17.  This  has  a  more 
i^ddishtint.  Quarrying  has  been  done  here  more  or  less  during 
the  past  ten  years,  perhaps  yi*ilding  quarried  stone  to  the  value  of 
$10X)  in  all,  only  for  use  in  this  vicinity. 

A  third  of  a  mile  east  of  the  last,  in  the  south  part  of  section  16, 
is  another  outcrop  of  rock,  similar  to  that  at  the  grist  mill.  This 
covers  about  two  acres.  It  has  a  low  smoothed  surface,  not  much 
above  tho  general  level. 

Another  ledge  of  similar  syenite  or  granite  is  seen  at  the  west 
side  of  the  road,  east  of  the  north  part  of  Clark  lake,  in  the  south 
half  of  section  8.  This  also  covers  two  acres  or  more,  its  hiaht 
being  about  ten  feet. 

On  or  near  the  east  hne  of  section  9,  a  rock-outcrop,  said  to  be 
coarse-grained  and  of  iron-rusty  color,  covers  several  acres  and  rises 
»cme  fifty  feet  above  the  Mississippi  river,  which  is  ten  or  twenty 
rods  farther  east. 

Keddish  fine-grained  syenite  has  been  somewhat  quarried  for 
local  use,  in  or  near  the  N.  E.  i  of  the  N.  E.  i  of  section  7,  on 
land  of  D.  B.  Searle.  Farther  northwest,  near  the  center  of  sec- 
tion 6,  similar  rock  has  outcrops  at  many  places  along  a  distance 
of  about  half  a  mile  from  east  to  west,  not  extending  into  Saint 
Wendel  township. 
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BrockuHiy.  A  medium-grained,  gray  granite  or  syenite,  contaj 
ing  gurnets  a  fourth  of  an  inch  in  diameter,  is  exposed  on  the  '. 
W.  i  of  section  33,  in  the  southeast  part  of  Brock  way,  on  la 
of  William  Gordon,  about  a  quarter  of  a  mile  west  from  the  ro 
and  from  his  house.  It  shows  only  a  smooth  flat  surface,  ten 
fifteen  feet  in  extent,  not  rising  above  the  general  level. 

Rock  is  also  reported  to  occur  in  the  west  shore  of  the  Miss 
sippi  river,  about  fifteen  rods  south  from  the  northeast  corner 
this  section  33.  The  rock  is  exposed  also  in  the  east  bank  and 
the  channel  of  the  river,  but  its  outcrops  rise  only  two  or  thr 
feet  above  extreme  low  water.  This  is  about  a  mile  north  of  t^ 
high  hills  of  rock  at  the  east  side  of  the  river  in  Watab. 

SHERBURNE   OOUNTY. 

The  principal  quarries  of  the  district  here  reported  are  n< 
Saint  Cloud,  but  are  situated  on  the  opposite  side  of  the  Miss 
sippi,  in  Sherburne  and  Benton  counties.  In  their  order  fr< 
south  to  north,  these  quarries  are  in  Havon,  the  northwest  to^ 
ship  of  Sherburne  county,  and  in  Sauk  Rapids  and  Watab,  t 
townships  which  succeed  next  to  the  north,  lying  in  Bent< 
county,  all  bounded  by  the  Mississippi  river  on  the  west. 

Haven.  The  most  southern  rock-oulcrop  is  in  the  S.  i  of  tt 
S.  W.  i  of  section  17,  four  miles  southeast  of  Saint  Cloud,  an 
about  two-thirds  of  a  mile  west  of  the  Saint  Paul,  Minneapolis 
Manitoba  railway.  It  is  owned  by  Robbers  &  Barthelemy,  and  ws 
by  them  leased  in  May,  1881,  for  two  years,  with  privilege  toei 
tend  the  lease  three  years  more,  to  the  firm  of  Saulpaugh  &  Co 
of  Rock  Island,  Illinois,  who  are  contractors  for  building  th 
bridge  for  the  Northern  Pacific  railroad  across  the  Missouri  riv< 
at  Bismarck.  They  have  also  leased  quarries  in  Watab  for  th 
bridge,  which  in  its  abutments  and  four  piers  requires  7000  cub 
yards  of  cut  stone.  The  outcrop  has  an  area  of  four  or  five  acn 
being  about  thirty  rods  across,  and  rises  with  a  rounded,  smool 
surface  of  bare  rock  ten  to  fifteen  feet  above  the  surrounding  pn 
rie  of  nearly  level  modified  drift.  Hence  it  is  often  called  tl 
*' rocky  island"  or ''rocky  point.''  About  ten  rods  west  of  tl 
main  outcrop  is  another  of  small  extent. 

This  rock  is  a  coarse-grained  syenite,  of  whitish  gray  color,  wil 
dark  blotches  of  hornblende.  It  is  evidently  a  stone  of  gre 
strength  and  durability.  The  first  quarrying  at  this  point  was  t 
Daniel  Burns,  of  Sauk  Rapids,  in  1879,  supplying  stone,  some  6( 
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cubic  yards,  ai  price  of  about  $9,000,  for  the  Mississippi  river 
bridge  of  the  Chicago,  Milwaukee  &  Saint  Paul  railway  on  the 
short  line  between  Saint  Paul  and  Minneapolis.* 

Two  miles  north  from  the  foregoing  and  the  same  distance 
toutheast  from  Saint  Cloud,  are  the  quarries  of  Breen  &  Young, 
litiiatpd  close  west  of  the  railroad,  nearly  on  the  line  between  the 
S.  E.  i  of  section  6,  and  the  N.  E.  i  of  section  7,  Haven.  The 
rock  here  has  frequent  exposures  along  a  distance  of  nearly  a  half 
mile  from  the  quarry,  to  the  southeast  and  north  wesf,  rising  five  to 
twenty  feet  above  the  adjoining  marshy  lowland.  On  the  south 
and  southwest  side  it  is  covered  by  morainic  drifc,  which  forms  a 
ridge  40  to  50  feet  high  and  of  irregular  contour,  reaching  from  the 
railroad  westward  through  section  7.  Most  of  these  ledges  are  a 
gray  syenite  of  fine  grain  and  uniform  texture,  well  suited  for 
building  purposes.  It  is  used  in  the  corners,  steps  and  trimmings 
of  the  United  States  custom  house  and  post  office,  in  Saint  Paul. 
Breen  &  Young  employ  about  twenty-five  men  here  in  quarrying. 
The  greater  part  ot  their  stone-cutting,  especially  for  ornamental 
work,  is  done  in  their  shops  at  Saint  Paul.  Their  quarry  of  this 
syenite,  commonly  called  granite,  has  been  wrought  since  1868  ; 
the  extent  of  the  principal  excavation  is  about  250  by  200  feet,  and 
its  depth  is  mostly  from  four  to  six  feet.  About  thirty  rods  west 
of  this  opening  is  an  area  of  reddish  syenite,  which  has  been 
slightly  quarried.  The  same  color  is  also  seen  in  small  outcrops  a 
sixth  of  a  mile  farther  north  beside  the  railroad. 

In  Haven  and  generally  through  Benton  and  Stearns  counties, 
this  belt  of  crystalline  rocks  consists  mainly  of  syenite,  which 
differs  from  true  granite  in  containing  the  mineral  hornblende  in- 
stead of  mica,  both  being  otherwise  alike  composed  of  quartz  and 
feldspar.  The  three  ingredients  of  each  occur  in  crystalline  grains; 
sndno  schistose  or  laminated  structure,  and  consequently  neither 
dip  nor  strike,  are  observable.  The  common  species  of  feldspar 
present  in  these  granites,  syenites,  gneisses  and  schists,  is  ortho- 
clase. 

Note,  These  are  the  only  expoenres  of  rock  in  place  in  Sherburne  county. 
^Dcipally  the  surface  of  this  county  is  the  stratified  sand  and  grave]  of  the 
i&oditied  drift,  bearing  a  thin  forest  growth  in  which  black  and  bur  oaks  are 
tbe  most  abundant  species.  (Comparatively  small  areas  or  belts  are  composed 
^  till,  or  intermixed  clay,  sand,  gravel  and  boulders,  unstraiified.  The 
boulders  are  mostly  syenites,  granites,  and  crystalline  schists,  with  occasional 

gieoes  of  limestone      In  size  they  are  mostly  less  than  five  feet  in  diameter,  and 
(^nldeis  more  than  ten  feet  in  diameter  are  very  rare  in   nearly  all  parts  of 

*Ko  boulders  are  seen  on  the  surface  of  this  led^ ;  and  thoniih  it  is  wholly  moutonned, 
oruDoothly  planed  and  rounded  by  glacial  erosion,  no  distinct  strise  were  found. 
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Minnesota.  One  of  the  largest  found  in  this  state  is  the  **big  rock/'  situfttod 
on  land  of  Peter  E.  Clarity,  in  the  N.  W  \  of  th-  S.  W  |  of  section  7,  Palmer, 
six  miles  east  Ironi  Breen  &  Yonng^s  quarry.  The  dimension  of  this  mass  b 
about  20  by  '33  feet,  and  it-  bight  is  20  or  25  feet  It  probably  also  reaches 
several  feet  below  the  surface,  from  which  it  rises  perpendicularly  on  all  sides. 
This  bDulder  is  dark  mica  schist,  varying  to  gneiss,  coarsely  laminated,  with 
much  black  mica  and  many  minute  garnets,  and  containing  in  some  portions 
whitish  feidspathic  layers  from  a  quarter  of  an  inch  to  two  or  three  inches  in 
thickness  H  rom  ii  numerous  fragments,  three  to  ten  or  twelve  feet  long.have  been 
riven  of!'  by  frost,  especially  on  its  northwest  side.  It  lies  ou  a  southwes  erlj 
sloping  swell  of  till  which  forms  p:irt  of  a  morainic  belt,  20  to  50  feet  above  the 
general  level,  extending  from  section  9,  Palmer,  west  to  section  7,  Uaven. 


BENTON  COUNTY.* 

Sauk  Rapids.    This  township  has  many  outcrops  of  rock.     The 
quarry  which  has  been  longest  worked  and  yields  the    best  stone, 
a  fine-grained  gray  syenite,  especially  adapted  for  ornamental  us& 
and  for  cemetery  monuments,  is  situated  nearly  in  the  i*.enter  oP* 
the  village  of  Sriuk  Rapids.     It   w.is  first  opened   by   Mr.   F.   A. 
Fogg,  in  M>iy,  1867,  and  was  worked  by  him  four  years.     Itianoir' 
owned  by^  Collins,  Mitchell  &  Searle,  of  Saint  Cloud,  and  within, 
the  past  three  years  has  been  leased  and  worked  by  Messrs.  Burns^ 
Reeder  and    Robinson,  who  cut   and  polish  the  stone    near  tho 
quarry.     The  excavation  is  about  150  by  100  feet  in  extent,  and 
five  to  seven  feet  deep.     The  sales  are  about  $2,000  annually,  and 
have  varied  from  $500  to  $10,000  a  year.     In  Minneapolis  the  tow- 
ers of  the  suspension  bridge  and  the  city  hall   are   trimmed   from 
this  quarry,  the  rest  being  Trenton  limestone.     In  Saint  Paul  the 
wholesale  hardware  store  of  Nicols  &  Dean  is  built  from  this  quar- 
ry, except  the  columns  and  buttresses,  which  are  from  Watab.    In 
Milwaukee  this  quarry  supplied  the  polished  front  of  the  Mitchell 
Bank  building,  some  of  the  slabs  used  being  11  leet  by  3  by  1  toot 
in  dimension.     The  Iowa  state  capitol  at  Des  Moines,  recently 
built,  took  part  of  its  stone  for  trimmings  from  here,  some  of  the 
pieces  measuring:  10  by  2.V  by  2  feet.     This  syenite  is  closely   like 
that  of  Breen  &  Young's  quarry  in  Haven. 

A  coarser  syenite  is  exposed  about  a  quarter  of  a  mile  farther 
west,  at  the  east  end  of  the  Sauk  Rapids  bridge  and  dam, which  are 
founded  in  part  upon  this  rock.  Its  outcrop,  coarsely  porphyritict 
a  few  rods  south  of  the  west  end  of  this  bridge,  is  descril)ed  on  a 

*  The  drift  in  this  oountv  i?*  jjonerally  till,  having  a  moderately  undulatingr  or  rolling 
contour,  with  no  oouHpiciiouii  olevaiioiiH.  hut  rii9in}<:  in  ^^cntlc  H\«'elU  4)  to  00  feet  above  the 
Btrcanis  It  is  main  y  eoviTcd  with  heavy  tinil)r'r.  all  of<ieoiduuus  Hpecie^.  excepting  in 
the  north  and  eant  portions^of  AllHTta,  wtiieii  have  a  f(ood  growth  of  white  piue.  Upon 
the  greater  part  ot  tlie  county  tlie  iK'd*ro(.'lc8  are  wliolly  covered  by  the  drift. 
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pireeeding  page,  with  the  other  rock  exposures  of  Saint  Cloud, 
Steams  county. 

The  fall  in  the  Mississippi  here  in  about  one  mile,  from  the  mouth 
of  the  Sauk  river  to  Maple  island,  is  22  feet,  from  992  to  970  feet 
aboTe  the  sea.  Its  channel  is  strown  with  boulders,  but  has  noex- 
teosife  exposures  of  solid  rock. 

About  a  mile  east  from  Sauk  Rapids,  in  the  N.  W.  i  of  section 
24  of  this  township,  an  outcrop  of  reddish,  rather  fine-grained  sy- 
enite oecnrs  in  a  swampy  depression,  some  twenty-five  rods  south 
ofthe  Gil  man  ton  road.  Its  area  reaches  about  twenty  rods  from 
oorth  to  south  and  is  about  ten  rods  wide,  with  a  hight  of  two  to 
fife  feet.  This  rock  is  traversed  by  joints  from  one  to  ten  or  fifteen 
feet  apart.    Its  surface  is  smoothly  glaciated  but  retains  no  strisB. 

An  exposure  of  gray  syenite  c»ccurs  in  the  S.  W,  i  of  section  13 
ofthis  township,  on  land  of  Robert  W.  Leyerly.  Its  extent  is 
about  50  by  30  feet,  with  bight  of  three  feet  above  the  adjoining 
marshes.    It  is  crossed  by  joints  two  to  eight  feet  apart. 

Tq  the  N.  W.  i  of  section  13,  on  land  of  the  E.  D.  Learned  es- 
tate a  coarse-grained  reddish  syenite,  with  lar<j:e  proportion  of 
feldspar,  covers  an  area  thirty  rods  or  more  in  length  toward  the 
west-northwest,  averaging  eight  rods  in  width.  Its  higher  por- 
tions are  four  to  seven  feet  above  the  marsh  which  mainly  sur- 
rounds it.  This  rock  is  very  m;issive,  extending  in  some  places 
thirty  co  forty  feet  without  a  joint.  It  is  cut  by  a  trap  dike,  the 
ordinary  dark  and  tough  doleryte,  one  to  one  and  a  half  feet  wide, 
and  reaching  within  view  about  fifty  feet  from  east  to  west. 

Extensive  outcrops,  partly  of  coarse-pj rained  reddish  syenite,  and 
partly  of  finer-grained  gray  syenite,  of  which  the  latter  has  been 
considerably  quarried,  occur  on  the  N.  E.  i  of  section  14,  on  land 
of  Joseph  Moody  ;  covering  some  thirty  acres  and  rising  25  feet 
above  the  adjoining  swamps,  or  75  to  10i>  feet  above  the  Missis- 
sippi. This  rock  is  mostly  divided  by  joints  from  six  inches  to 
five  feet  apart.* 

Syenite  nearly  like  the  coarse  reddish  portion  of  the  last  or  that 
describ<»d  in  the  N.  W.  i  of  section  13,  occurs  also  at  several  places 
in  the  S.  E.  i  of  section  11,  on  land  of  William  Kouts.  Its  most 
northerly  exposures  are  about  sixty  rods  north  of  the  south  line  of 
the  section,  and  do  not  rise  aSove  the  general  level  of  the  surround- 
in?  marshy  land.     A  smooth  surface  of  this  rock,  about  fifty  feet 

*  loMTeral  plaoes  on  this  quirter-section  distinct  glacial  striso  were  ob^rved.  bearing 
^  ^V*  to  .>j*  W.,  by  the  true  m^sridian.    At  anoiher  point,  a  few  rod^  from  these,  their 
*^"iwi4S.  15'  W.    On  the  other  iedgtis  of  this  township  before  described,   these   murks 
^vtbeea  effaced  by  weathering. 
8 
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across,  being  the  largest  patch  seea  here,  has  no  joint  or  seam.  An 
outcrop  of  this  rock  about  a  hundred  feet  square,  lying  some  forty 
rods  south-southwest  from  this,  upon  the  same  quarter-section  and 
three  to  ten  rods  north  of  its  south  line,  rises  five  feet  above  the 
general  level  and  is  divided  by  j  >ints  three  to  eight  feet  apar^ 
mostly  running  north  and  south,  with  others  less  numerous  from 
east  to  west. 

In  the  N.  E.  i  of  the  N.  W.  i  of  section  11,  owned  by  Collini, 
Mitchell  &  Saarle,  and  in  the  adji>ining  N.  i  o^  the  N.  E.  i  of  the 
same  section,  owned  by  E.  E.  Beal,  are  large  exposures  of  redsyen* 
ite,  which  has  been  quarried  somewhat,  it  covers  about  ten  acree, 
and  rises  ten  to  twenty  feet  above  neighboring  depressions.  At 
the  quarry  it  is  distinctly  red  near  the  surface,  but  gradually 
changes  to  gray  at  a  depth  of  three  or  four  feet.  It  is  rather  coarse 
in  grain.  Feldspar,  quartz  and  hornblende  are  all  present  in  con- 
siderable amount,  the  feldspar  being  about  half  of  the  whole.  This 
rock  is  very  massive,  sometimes  eztendiug  a  hundred  feet  withimt 
a  joint.  The  distance  to  the  railroad  is  one  and  a  half  miles,  and 
to  Sauk  Rapids,  two  and  a  half  miles.* 

Watab.    The  southern  two  miles  of  this  township,  to  adistanoe 
of  three  miles  from  the  Mississippi,  have  many  outcrops  of  these 
crystalline  rocks,  mainly  of  syenite,  which  presents  varieties  simi* 
lar  to  those  described  in  Sauk  Rapids. 

In  the  N.  W.  i  of  section  35,  about  one-third  of  a  mile  east 
Watab  station,  is  the  quarry  of  Talcott,  Castle  &  Co.,   which  wi 
worked  by  them  in  1871  with  forty  men,  drawing  the  stone  si^ 
miles  to  Sauk  Rapids,  then  the  end  of  the  railroad.    This  ston« 
was  mostly  used  for  buildings  in  Chicago,  which  were  destroyed 
the  great  fire  of  October,  1871.    It  has  been  much  used  tor 
tery  work,  as  monuments  andbases.t 

About  a  half  mile  farther  east,  in  the  N.  E.  i  of  this  section 
is  the  quarry  owned  by  H,  D.  Gurney,  of  Saint  Paul,  which 
opened  and  considerably  worked  in  1874  and  1875.    From  thi 
time  it  remained  idle  till   1881,  when  it  was   leased  to  Saulpaog  lb 
&  Co.,  by  whom  it  was  operated  with  from  fifty  to  a  hundred 
including  quarrymen  and  cutters,  the  stone  being  used  with  th: 
quarried  by  them  in  Haven,  as  before  stated,  for   the  Northern 
Pacific  bridge  at  Bismarck.    This  exposure  includes  three  distiac^ 
varieties  of  syenite:    gray,  coarse-grained,  which  makes  up  ib0 

*  Glacial  stHie,  seen  at  a  doxen  pUoes  apon  this  outcrop,  bear  quite  anirormljr  8. 
referred  to  the  true  meridian,  varyintp  rarely  to  S  4V  W.  and  8.  fi5*W. 
t  Qlaoial  stria  were  obderred  here,  bearingr  6,  10"  W. 
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greater  part  of  the  stone  quarried;   gray,  finer-grained;    and  red- 
dish, with  grains  of  intermediate  size.    These  kinds  of  rock  lie  in 
€ontact,  showing,  at  least  in  some  portions  of  the  quarry,  no  grad- 
ual transition  but  an  abrupt  chauge  at  a  definite  line.    A  branch 
track,  a  mile  in  length,  was  laid  from  the  railroad  to  this  quarry 
in  May,  1881. 
Extensive  ledges  of  similar  rock  lie  in  the  S.  E.  i  of  section  86. 
In  the  north  part  of  section  34,  on  land  of  Joseph  Campbell, 
are  also  large  exposures  of  syenite  of  excellent  quality,  but  not 
yet  quarried,  except  to  supply  a  block,  3  by  H  by  1  foot  in  size, 
polished  on  one  side,  which  was  sent  to  the  Centennial  Exposition. 
The  highest  points  of  the  foregoing   ledges  rise  10  to  20  feet 
aboTe  the  average  of  the  adjoining  land,  or  75  to  100  feet  above 
the  Mississippi  river,  which  here  is  1,000  feet  above  the  ocean. 
Prominent  knobs  of  syenite,  mostly  reddish  and  somewhat  porphy- 
ritic,  and  often  darker  and  finer-grained  than  the  preceding,  some- 
times in  appearance  approaching  trap,  dikes  of  which  are  also  pres- 
ent, occur  in  section  ^7,  between  the  railroad  and  the  river,  a  half 
to  one  mile  north  from  Watab  station.    At  each  side  of  the  river 
road  its  elevations  are  40  feet  above  the  road  and  75  to  90  feet  above 
the  riyer.    One  of  these  hills  of  rough,  bald  rock  (called  by  School- 
craft the  Pe(ice  rock)  rises  in  moderate  slopes  directly  from  the  riv- 
«*8  edge  about  a  half  mile  south  from  the  mouth  of  Little  Rock 
creek,  which  was  so  named  because  of  these  ledges. 

Prospecting  for  gold  was  undertaken  here,  some  fifteen  years 
iRo,  by  Major  T.  N.  Newson,  sinking  a  shaft  about  ten  feet.  This 
is  close  southeast  of  the  river  road,  near  the  center  of  section  27. 
It  is  some  40  feet  above  the  river,  with  a  depression  on  the  east, 
Mparating  it  from  a  hill  about  75  feet  high  a  sixth  of  a  mile  east. 
The  vein  explored  is  quartz,  one  to  eight  inches  thick,  dipping 
^  S.  E.  The  east  wall  of  this  vein  is  dark  and  tough  trap;  and 
ib  west  wall  is  a  porphyritic,  reddish  syenite. 

A  small  outcrop,  twenty-five  or  thirty  feet  across  and  some  15 
feet  high,  lies  in  the  N.  W.  i  of  section  26,  a  short  distance  east 
from  the  railroad  and  highway.  Beyond  this  northward  the  only 
other  rock-exposure  known  in  this  county  near  the  Mississippi 
^Ter  is  a  small  and  low  outcrop  in  its  bank,  of  a  tough,  close- 
grained,  hornblendic  rock,  occurring  about  a  mile  farther  north, 
opposite  to  the  northeast  corner  of  section  33,  Brockway,  Stearns 
county. 
GUmanton.    The  only  ledges  that  remain  to  be  described  in 
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Benton  county  are  in  its  central  and  northeastern  portions,  witb 
in  Gilinanton  and  Alberta  townships. 

In  the  S.  E.  i  of  the  S.  W.  i  of  section  18,  Oil  man  ton,  on  lan< 
of  Clement  Teller,  about  twelve  rods  west  of  the  road,  reddisi 
syenite,  mostly  in  large  fractured  blocks,  is  exposed  at  the  souti 
side  of  a  small  brook,  upon  an  area  two  or  three  rods  in  extent. 

About  three-fourths  of  a  mile  west  from  this,  similar  rock  is  sai 
to  outcrop  on  the  east  side  of  the  Elk  river  and  in  its  channel 
rising  about  ten  feet  above  the  river  and  extending  six  or  eigh 
rods. 

Alherta.  At  the  end  of  the  portion  of  the  old  state  road  whici 
had  its  timber  cleared  off,  this  being  at  the  middle  of  the  uorti 
side  of  section  20,  in  the  east  township  of  Alberta,  the  most  north 
eastern  of  the  county,  this  road  crosses  an  exposure  of  rock  whici 
has  an  extent  of  about  twenty-five  rods  from  north  to  south,  and 
is  some  fifteen  rods  wide.  The  quarter-section  stake  is  about  five 
rods  east  from  the  north  part  of  this  ledore,  which  extends  into  the 
edge  of  secti(m  17,  but  lies  mainly  in  the  N.E.  i  of  the  N.W.  id 
section  20,  on  land  of  Charles  A.  Gilmaii,  of  Saint  Cloud.  The 
northeast  part  of  this  outcrop  contains  a  dike  of  trap,  dark  with 
whitish  spots,  seen  alon^  a  distance  of  thirty  or  forty  feet  and 
varying  from  eight  to  eighteen  inches  in  width.  Its  course  in  the 
east  part  of  its  visible  extent  is  S.  60^  W.;  but  it  is  changed  beyond 
to  about  due  west.  South  of  this  dike  the  rock  is  a  coarse-grained 
reddish  syenite,  composed  mostly  of  feldspar,  with  perhaps  one- 
fourth  part  quartz.  On  the  north  side  of  the  dike  the  texture  oj 
the  rock  is  very  different,  though  its  mineral  composition  may  be 
nearly  the  same.  Here  it  is  very  fine-grained,  and  is  much  more 
traversed  by  joints,  which  are  usually  only  one  to  two  feet  apart, 
dividing  tlie  rock  into  rhomboidal  masses.  These  diverse  rocks 
definitely  divided  at  this  dike,  appear  to  form  respectively  the  south 
and  north  parts  of  this  outcrop.  Other  ledges  of  syenite  are  re- 
ported within  a  mile  northward,  in  section  17  and  the  N.  E.  \  ol 
section  18. 

About  four  miles  east  from  the  last,  in  the  N.W.  i  of  section  24 
of  the  same  township,  several  exposures  of  coarse-grained  reddish 
svenite  occur  in  the  banks  and  bed  of  the  West  branch  of  Rum 
river.  In  proceeding  eastward  and  down  the  stream,  the  first  oi 
these  outcrops  is  about  twenty-five  rods  above  the  new  "  roll 
dam,"  which  was  rebuilt  in  187^.  At  this  upper  ledge  wings  ol 
logs  are  built  on  each  side  to  turn  the  floating  logs  into  the  middle 
of  the  stream,  which  here  falls  three  feet,  the  open  space  between 
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the  wings  being  thirty  feet.  The  channel  here  and  both  banks  to 
i  hight  one  or  two  feet  above  the  water,  along  a  distance  of 
twenty  or  thirty  feet  at  each  side,  are  this  syenite,  but  it  has  noex- 
poeores  upon  the  general  surface,  which  is  elevated  only  about  five 
feet  above  the  stream.  The  crystals  of  this  rock  are  an  eighth  to  a 
half  of  an  inch  long;  about  two-thirds  of  the  whole  consist  of  flesh- 
colored  feldspar;  about  one-sixth  is  quartz,  varying  from  whitish  to 
smoky  and  transparent;  and  the  remainder  consists  of  dark  par- 
ticles, mostly  hornblende,  with  rare  graius  of  black  mica. 

At  the  ''  roll  dam,'^  twenty-five  rods  northeast  from  the  last,  the 
same  rock  is  exposed  in  the  south  or  right  bank,  and  the  south 
half  uf  the  dam  for  about  seventy-five  feet  is  founded  on  it.  Its 
wiJth  visible  is  from  ten  to  twenty-five  feet,  and  its  hight  above 
the  water  below  the  dam  is  one  to  two  feet.  The  fall  h»>re  is  also 
about  three  feet.  Both  these  outcrops  are  massive,  often  showing 
DO  joint  for  twenty  or  thirty  feet. 

At  a  bend  in  the  river  about  thirty  rods  below,  being  northeast 
and  within  sight  from  the  ^Voll  dam,^*  the  northern  or  left  bank 
has  an  exposure  of  this  coarse  syenite,  about  twenty-five  feet  long 
and  fi?e  to  fifteen  feet  wide,  rising  one  foot  above  the  water;  suc- 
ceeded in  the  next  twenty-five  feet  east  by  a  very  fine-grained, 
compact,  but  considerably  jointed  rock,  of  deep  dull  red  color,  ap- 
P^ntly  made  up  miinly  of  feldspar.  Its  extent  seen  was  about 
twenty-five  feet  loftg  by  five  to  ten  feet  wide,  reaching  one  foot 
above  th?  water,  which  at  the  time  of  this  examination  was  prob- 
ably two  feet  above  its  lowest  stage. 

Within  sight  from  the  last  and  about  a  dozen  rods  down  the 
stream,  which  here  fljws  to  the  southe.ist,  the  coarse-grained  mas- 
sive syenite  is  again  exposed  in  the  northeast  or  left  bank  of  the 
river.  Its  extent  is  about  50  by  10  to  20  feet,  audits  hight  was 
two  feet  above  the  river,  to  which  this  ledge  descends  perp^ndicu- 
Iwly,  with  deep  water  at  its  side. 

These  are  the  first  ledges  found  by  lumbermen  in  descending 
this  West  branch  of  Rum  river. 

MILLE   LACS  COUNTY. 

The  only  remaining  exposures  of  rock  on  this  stream  are  within 
three  miles  southeast  from  those  last  described,  being  in  sections 
19  and  29,  of  T.  38.  K.  27,  in  Mille  Lacs  county. 

r.  38,  R.  27.  At  Stony  Brook  dam,  situated  on  the  West 
branch  near  the  center  of  section  19,  fifteen  and  a  half  miles  in  a 
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straight  line  northwest  from  Prioceton,  and  about  three-foartl 
of  a  mile  east-southeast  from  Brown's  lumber  camp  and  the  mont 
of  Stony  brook,  the  excavation  at  the  north  end  of  the  dam  shon 
a  small  exposure,  about  twenty-five  feet  across,  of  the  same  coanK 
reddish  syenite  as  occurs  at  and  near  the  ^^roll  dam/'  This  has 
smooth  surface*  nearly  free  from  joints.  Its  hight  is  only  one  o 
two  feet  above  the  river. 

In  section  29,  this  rock  occurs  at  many  places  in  the  banks  an 
channel  of  the  river  along  a  distance  of  more  than  a  half  mih 
These  ledges  begin  about  a  mile  southeast  from  the  Stony  Broo 
dam.  The  following  notes  describe  them  in  the  order  that  the; 
were  found  in  following  down  the  river. 

The  first  outcrop  noted,  perhaps  below  some  which  were  no 
seen  by  me,  occurs  on  the  west  or  right  side  of  the  stream;  and  i 
about  fifty  feet  squire,  reaching  from  the  bink  nearly  across  th> 
river,  which  through  this  section  varies  from  two  to  four  rods  v 
width,  and  is  from  three  to  six  feet  deep.  It  here  has  a  fall  of  on 
foot,  and  the  rock  rises  one  to  two  feet  above  it.  This  is  a  massiv 
syenite,  coarse-grained  and  reddish,  indistinguishable  from  that  a 
the  ''roll  dam." 

At  about  twenty-five  rods  and  again  at  thirty-five  rods  from  th 
preceding,  down  the  stream,  which  here  flows  south,  ledges  of  th 
same  rock  are  exposed  in  the  left  bank  of  the  river,  at  each  plac 
having  a  length  of  about  twenty-five  feet  and  a  hight  of  three  o 
four  feet. 

Some  twenty  rods  south  from  the  last,  where  the  river  turn! 
east,  its  right  bank  just  below  the  bend  has  an  outcrop  of  the  sami 
rock,  extending  four  rods  and  rising  five  or  six  feet  above  th( 
water.  A  part  of  this  ledge  is  divided  by  east-to-west  joints,  on( 
to  two  or  three  feet  apart;  but  the  higher  southern  part,  like  mosi 
of  these  outcrops,  is  massive,  rarely  intersected  by  joints. 

About  forty  rods  below  the  last,  southeasterly,  the  rivef  flows 
falling  about  one  and  a  half  feet,  over  ledges  of  the  same  rock,  h 
part  divided  by  east-to-west  joints.  In  the  east  or  left  bank  these 
outcrops  rise  six  feet  above  the  water.  Low  exposures  of  this  rucl 
continue  in  the  left  bank  about  eight  rods  south,  and  after  an  in- 
terval of  four  or  five  rods  again  appear  in  the  left  bank  for  aboul 
fifty  feet,  rising  seven  feet  above  the  river. 

Twenty  rods  down  stream,  south-southwest  from  the  last,  ledges 
of  the  same  rock  re-appear  in  the  left  bank,  and  reach  ten  or  twelve 
rods  west-southwest,  down  the  stream,  rising  five  to  eight  feel 
above  it. 
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Some  ten  rods  below,  westerly  from  the  last,  it  is  again  exposed 
in  the  left  bank  at  a  small  island. 

From  twenty  to  forty  rods  farther  down  the  stream,  westerly  to 
where  it  tarns  south,  then  flowing  south  and  southeast,  there  are 
frequent  outcrops  of  the  same  rock  at  each  side  of  the  stream,  above 
which  these  ledges  rise  from  one  to  five  feet.  No  exposures  of  rock 
lie  known  below  this  on  the  West  branch  of  Rum  river;  and  none 
were  found  elsewhere  in  this  region,  except  as  described  in  the 
banb  and  channel  of  this  stream.  The  descent  of  the  West  branch 
in  its  course  of  about  three  and  a  half  miles  from  the  ^'roll  dam**  to 
the  lowest  of  these  ledges,  is  estimated  to  be  about  25  feet."** 

The  numerous  rock  exposures  seen  along  these  three  miles  are 
remarkably  alike  in  lithological  character,  being  a  coarse,  flesh- 
colored  or  reddish  syenite,  with  occasional  particles  of  mica.  It  is 
well  adapted  to  be  quarried  for  ordinary  masonry  and  building  pur- 
poses; but  it  has  not  yet  been  worked  because  settlements  have  not 
extended  into  this  district. 

On  the  main  Bum  river^  generally  denominated  the  ^'East 
branch,**  the  drift  and  topographic  features  are  mainly  like  those 
described  on  the  West  branch.  Its  only  exposures  of  the  bed-rock 
ire  about  thirty  miles,  in  a  direct  line,  north  of  Princeton,  being 
six  to  ten  miles  south  of  Mille  Lacs.  Low  outcrops  of  small  area, 
seen  in  descending  this  stream  at  Rum  river  tal.s,  in  the  S.  E.  i  of 
section  18,  T.  41,  R.  26,  a  half  mile  above  the  mouth  of  Bradbury 
brook,  and  at  other  points  a  few  miles  below  these  falls,  are  de- 
•cribed  by  Norwood  as  syenite,  hornblende  rock,  gnei-«,  granite, 
•nd  greenstone.  Another  outcrop  is  reported  at  the  ^'ledge  dam", 
on  the  south  fork  of  the  Bradbury  brook,  three  or  four  miles  above 
its  junction  with  the  East  branch. 

KANABEO  COUNTY. 

The  glacial  drift  and  surface  features  of  this  county  are  much 
like  those  of  Benton  and  Mille  Lics  counties.  The  ledges  of  crys- 
talline rocks  examined  in  Kanabec  county  are  on  Ann  river  in  the 
▼iciuity  of  the  Ann  Lake  dam;  and  on  Snake  river  at  and  near  its 
llpper  and  Lower  falls,  which  are  situated  in  T.  42,  R.  23,  respec- 
tively one  and  a  half  and  two  and  a  half  miles  south  from  the  north 
line  of  the  county. 

*  The  adjoining  land  in  moderately  undulating  till,  varyirig  trova  a  few  feet  to  thirty  or 
^y  feet  above  the  river,  well  wooded,  but  with  little  pine.  Its  soil  promi»e8  well  for 
^Knculture.  The  pinerieM  which  still  remain  upon  the  head-watert»  of  the  West  branch 
^o  several  miles  farther  northwest,  beyond  the  west  line  of  Mille  Loos  county. 
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The  Ann  Lake  dam,  having  eight  feet  head,  and  raising  the  level 
of  Ann  lake  about  five  feet  as  a  reservoir  for  log-driving,  is  situ- 
ated two  miles  below  the  mouth  of  this  lake  in  the  east  edge  of  the 
iS.E.  i  of  section  30,  T.  40,  R.  24.    About  ten  rods  south  from  the 
gate  of  this  dam  is  a  ror.k  exposure  six  or  eight  rods  in  length  and 
width;  but  the  rock  does  not  appear  here  in  the  channel  or  bank 
of  the  river.   Its  next  outcrop  is  some  fitty  rods  down  stream,  south- 
east, being  in  the  S.VV.  i  of  section  29,  at  the  southwest  end  of  the 
'*  roll  dam,"  extending  ten  or   twelve  rods    beside    the      river, 
and  about  six  rods  in  width.     These  outcrops  rise  five  to  ten  feet 
above  the  river.     Again,  about  thirty  rods  down  stream,  sooth 
from  the  last,  and  in  the  same  quarter-section,  or  in  the  north  edge 
of  section  32,  at  a  '^breakwater,"  a  ledge  two  or  thrte  rods  in  ex- 
tent is  found  a  few  rods  southwest  from  the  stream,  and  six 
or  eight  teet  above  it,  but  not  rising  above  the  general  surface.   All 
these  outcrops  are  on  the  southwest  side  of  the  river.     They  are  all 
alike,  being  a  light  gray,  rather  fine-grained  granite,  somewhat  de- 
composed next  to  the  surface,  so  that  it  breaks  with  a  crumbling 
fracture.     In  excavation  by  quarrying  it  would  probably  be  found 
adapted  for  building  purposes,  with   fair  durability.      Throughout 
these  exposurrs  it  has  a  very  uniform  texture,  with  no  noteworthy 
variation  and  no  included  veins.       It  is  cut  by  joints  from  two  to 
ten  or  fifteen  feet  apart. 

Similar  rock-outcrops  are  reported  on  the  Little  Ann  river  two 
to  four  miles  west  aud  northwest  from  the  foregoing,  in  section  26, 
T.  40.  R.  25,  and  probably  in  the  S.E.  i  of  section  14,  occurring  at- 
several  places  in  the  channel  and  banks  of  the  stream;  but  not  ati 
dam,  which  is  in  or  near  the  S.W.  i  of  section  11. 

Vicinity   of  the  Upper  and  Loumr  falls    of  Snake  river.    Th 
trip  to  these  falls  was  from  Kettle  River  station  southwesterly  h 
the  north  side  of  Pine  lakes  to  McClure's  lumber  camp,  situated  o 
the  wpst  side  of  Cowan's  brook,  in  the  N.  W.  i  of  the  N.  W  i  of 
tion  35,  T.  43,  R.  23.    The  logging-road  which  follows  down  Co 
an's  brook,  at  about  two- thirds  of  a  mile  south  from  this  camp,  ir 
the  S.E.  i  of  section  34  of  this  township,  a  little  north  of  the  li 
between  Aitkin  and  Kanabec  counties,  goes   over  a  spot  whic 
is  strown  with  many  blocks  of  a  fine-grained,  gray  granite,  cor 
taining  black  mica.    This  is  doubtless  the  bed-rock  here,  at  a  litt 
depth  below  the  surface. 

About  a  mile  farther  southwest,  some  forty  rods  below  McClo 
landing  and  a  quarter  of  a  mile  above  the  mouth  of  Cowan^s 


probably  in  the  N.  W.  i  of  the  S.  E.  i  of  section  4,  T.  42,  R.  33^    a 
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mediam-grained  i^ray  granite,  with  a  little  black  mica,  outcrops  in 
both  banks  of  Snake  river  and  forms  a  short  rapid.  These  ledges 
on  the  lelt  shore  extend  about  forty  feet,  rising  only  one  or  two 
M  above  the  water;  but  on  the  right  bank,  a  short  distance  below, 
they  reach  a  hundred  feet  or  more,  having  a  hight  six  or  eight 
feet  above  the  river. 

Ad  eighth  of  a  mile  farther  south,  a  finely-laminated,  dark  gray 
mica  schist  forms  outcrops  two  or  tliree  rods  long  and  six  feet 
above  the  river,  in  each  bank.  Tin's  has  a  northerly  dip,  varying 
from  5®  to  15^.  It  is  traversed  irregularly  by  veins,  from  one  inch 
toooe  foot,  and  on  the  west  bank  from  one  to  four  feet  in  width, 
composed  of  coarsely  crystalline  light  gray  granite,  which  has  crys- 
tals of  white  mica  an  inch  lonof. 

The  head  of  the  Upper  falls  of  Snake  river  is  about  two-thirds 
of  a  mile  south  from  the  mouth  of  Cowan^s  brook,  in  the  north 
part  of  section  9.    The  first  noteworthy  ledges  beyond  those  last 
described  are  about  twenty-five  rods  below,  west-southwest  from, 
the  head  of  these  rapids.     Here  the  river  flows  ten  rods  westerly 
between  walls  of  granite  only  thirty  to  forty  feet  apart,  with  a 
descent  of  two  or  three  feet.    This  is  called  the  "'j-iws  of  the  Upper 
fails.^'    The  rock  here  is  mainly  s^ray  granite,  in  part  fine-grained, 
but  more  generally  of  medium  or  very  coarse  grain.     It  also  en- 
doses  many  veins  and  masses,  from  one  to  eight  feet  in   width,  of 
^ceedingly  coarsely  crystalline  granite,  with  flesh-colored  feldspar, 
^f  of  such  feldspar  alone;  and  these  in  some  portions  make  up 
'^^rlv  half  of  the  rock  exposed.     Veins  of  white  quartz,  up  to  one 
^^t  in  diameter,  are  also  present.     In  some  parts  this  rock  has  a 
distinct  but  much  contorted  lamination,  being  thus  changed  to 
^^eiss  and  mica  schist.     Joints,  vertical  and   nearly  horizontal  or 
pblique,  divide  these  ledges  into  blocks  from  one  to  five  or  ten  feet 
^**  dimension.     Because  of  this  structure  the  channel  eroded  by  the 
^Ver  is  enclosed  by  zigzag,  nearly  vertical  walls,  which   are  10  to 
Is   feet  high.     The  same  formation,  with  great  lithological  va- 
*^ety,  reaches  twenty  to  forty  rods  from  the  river  on  each  side, 
^*^d  rises  25  to  40  feet  above  it ;  and  extends  with  nearly  con- 
^iouous  exposures  a  third  of  a  mile  or  more   along  the  river 
*outh  and  southwest  to  the  foot  of  these  falls,  which  is  near  the 
^Oouth  of  Hay  creek,  a  tributary  from  the  west.     Similar  rocks,  in- 
^ilnding  very  coarse  granite,  occur  also  at  the  **roll  dam''  and  at 
^he  "gate  dam''  on  this  creek,  situated  respectively  three-fourths 
of  a  mile  and  one  mile  above  its  mouth.     On  the  east  side  of  Snake 
river,  about  thirty  rods  south  of  the  "jaws  of  the  Upper  falls,"  the 
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rock  for  several  rods  is  darkish  gray  gneiss,  dipping  80^  to  40^  & 
Some  tweoty-five  rods  farther  south,  it  is  a  medium- graiQ«>d,  light 
gray  granite,  containiog  both  black  and  white  mica,  the  forma 
most  abundant;  this  is  a  little  northeast  from  a  small  island  in  th« 
river,  and  is  about  an  eighth  of  a  mile  north  from  the  foot  of  then 
rapids  of  the  Upper  falls.  This  granite  by  its  color  and  texture 
promises  to  be  a  handsome  and  easily  wrought  building-stone.  It 
has  more  extensive  exposures  one  mile  farther  southeast  along  the 
Lower  falls. 

A  quarter  of  a  mile  south  from  the  last,  an  exposure  of  dark 
granite  or  gneiss  extends  about  ten  rods  along  the  southwest  bank 
of  the  river.  It  is  divided  by  a  conspicuous  system  of  joints  which 
dip  about  45^  southerly.  No  outcrop  occurs  here  on  the  north- 
east or  left  bank. 

About  forty  rods  southerly  from  the  last,  an  outcrop  of  medium- 
grained,  flesh-colored  granite  forms  a  small  rapid.  It  occurs  in  the 
channel  and  has  small  and  low  exposures  on  each  shore. 

The  head  of  the  Lower  falls  is  about  an  eighth  of  a  mile  south 
from  the  last,  being  where  the  river  bends  eastward  in  the  north 
part  of  section  16.  Between  the  Upper  and  Lower  falls,  as  also 
above  and  below  them,  the  land  is  slightly  or  moderately  undnlat* 
ing  till.  5  to  25  feet  above  the  river,  which  is  from  three  to  eight 
rods  wide. 

The  Lower  falls  of  Snake  river  lie  in  the  E.  i  of  the  N.  E.  i  of 
section  16,  T.  42,  it.  23,  and  in  the  N.  W.  i  of  section  15,  reach- 
ing about  three-fourths  of  a  mile,  in  which  the  river  flows  east 
and  east-northeast,  falling  some  twenty  feet  in  this  distance  by  a 
succession  of  rapids,  but  having  no  great  fall  at  any  one  place. 
Along  this  distance  the  river  is  bordered  by  abundant  granitic 
ledges,  roughlv  ragged,  jointed  and  broken,  but  rarely  vertical, 
varying  from  10  to  30  feet  in  hight.  These  rock-outcrops  reach 
twenty  to  forty  rods  or  more  from  the  river  upon  each  side, 
and  form  several  east-to- west  ridges,  an  eighth  to  a  fourth  of  a  mile 
long,  rising  25  to  40  feet  above  the  river.  They  rise  most 
steeply  in  the  south  or  right  bank  of  the  river,  owing  to  a  gen- 
eral system  of  joints  which  dips  about  60^  southerly.  Through- 
out this  area  the  principal  rock  is  a  medium-grained,  1is:ht  gray 
granite,  desirable  for  quarrying,  like  that  found  fifty  or  sixty  rods 
louth  from  the  ^^ jaws"  of  the  Upper  falls.  This  rock  is  usually 
divided  by  joints  at  intervals  of  five  to  ten  feet ;  and  it  includes 
t^ins  and  masses  of  gneiss,  mica  schist,  very  coarse  flesh-colored 
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granite,  and  of  feldspar ;  but  these  are  far  less  freqaent  than  at  the 

Upper  falls. 
The  place  of  the  river's  channel  across  this  formation  may  have 

been  determined  by  a  stratum  of  dark,  partly  crumbling  mica 

lehist,  which  seems  to  be  included  in  the  granite.    It  is  seen  in 
each  bank  of  the  river  along  the  central  and  east  part  of  the  Lower 

Ms  for  a  distance  of  a  quarter  of  a  mile  ;  its  best  exposure  is  in 
the  east  part  of  this  distance,  where  its  strike  is  E.  or  N.  80^  E., 
coinciding  with  the  course  of  the  river.  The  dip  of  this  bed  is 
aboat  75^  S.,  and  its  thickness  appears  to  be  about  one  hundred 
feet  This  schist  encloses  occasional  seams  of  white  quartz  up  to 
three  and  sometimes  six  inches  in  thickness,  coinciding  with  the 
foliation. 

Potsdam  sandstone.  Below  these  falls,  the  only  remaining  out- 
crops of  rock  on  the  Snake  river  in  Kanabec  county  are 
sandstones,  in  part  conglomeritic,  which  are  believed  to  belong  to 
the  Potsdam  period.  No  fossils  were  found  in  them.  Their 
first  exposure  is  about  one  and  a  half  miles  southeast  from 
the  Lower  falls,  being  at  0'Brien\s  camp,  in  the  north  part  of  sec- 
tion 23,  T.  42,  R.  23,  where  the  river  turns  from  a  west  to  a  south 
coarse.  Here  a  dark  red  sandstone,  divided  throughout  in  layers 
irom  a  quarter  of  an  inch  to  two  inches  thick,  is  exposed  in 
the  river's  west  or  right  bank  for  twenty-five  rods  at  and  south  from 
its  sharp  bend,  seen  at  several  places  to  a  hight  two  to  six 
feet  above  the  water.  Its  best  exposure  is  just  below  this,  reaching 
twenty  rods  south-southeast,  in  the  eiist  bank  of  the  river,  forming 
A  wall  three  to  eight  feet  high.  The  general  surface  eastward  is 
<^Dly  about  ten  feet  above  the  river,  but  it  has  no  rock-outcrops. 
All  this  sandstone  is  divided  in  thin  layers,  which  in  many 
places  show  oblique  bedding,  varying  five  to  ten  degrees  from  the 
planes  of  stratification,  which  throughout  dip  10®  to  20*^  E.  N. 
!<•  It  is  further  divided  by  irregular  vertical  joints,  into  pieces  only 
>ix  to  eighteen  inches  long.  At  several  places  this  rock  includes 
many  gravel  stones,  up  to  a  half  or  two-thirds  of  an  inch  in  diam- 
eter; these  are  mostly  quartzose;  and  one  of  soft,  red  pipestone 
was  found. 

In  the  south  part  of  the  next  township  (41  of  range  23),  Shu- 
oard  reports  an  exposure,  twenty-five  feet  in  thickness,  of  red 

tandstone  and  alternating  ash-colored  clays. 
At  Knife  River  bridge,  which  crosses  Snake  river  in  the  N.E.i 

of  section  3,  T.  89,  R.  23,  about  three  miles  east-southeast  from  the 
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exposures  of  granite  near  Ann  hikt  dam,  this  aandiitonfl  is  ezpoHJ 
for  a  length  o!'  ubout,  300  feet  and  a  wiJth  of  75  feet,  on  the  walh- 
west  or  right  shnro  of  the  river.  It  has  maiiiiy  a  slopiag  aarfucei 
rising  from  the  water's  edge  to  about  five  feet  above  it;  butatiti 
east  end  tor  nearly  100  feet  it  bas  a  vertical  outcrop,  rising  in  ill 
highest  part  seven  to  teo  feet  above  the  river.  This  rock  is  a  coana- 
grained  sandstone,  of  gray  and  iron-rusted  color,  divided  bj 
weathering  iato  layei^  from  a  quarter  of  aa  inch  to  one  and  a  hill 
inches  thick.  Mainly  it  bas  an  eastward  dip,  which  appears  to  bs 
slightly  variable  in  amount  and  direction.  At  one  place,  the  stee{^ 
est  noliced,  the  dip  is  15"''  E.  S.  E.  lu  some  layers  this  rock  hat 
deep  dull  red  color  for  three  or  four  inches  vertically  through  i 
length  of  six  to  ten  feet.  This  entire  outcrop  encloses  pelibles  hen 
and  there,  mostly  qudrtz  or  quartzuse,  of  all  sizes  up  to  three  and  i 
half  inches  in  diameter,  but  they  are  nowhere  so  plentiful  a^  to  giv< 
the  rock  the  character  of  an  ordinary  cor. glomerate. 

The  forej^oing  comprise  all  the  exposures  of  rock   known  ii 
Kanabec  county. 

PINB  COUNTY. 

CnjstalUne  sckinta.  The  most  northern  outcrops  of  rock  learoe 
of  in  this  county,  are  in  the  east  part  of  its  northwestern  town^hij 
(T.  4o,  U.  21),  where  schist,  cotispiuuously  veined  with  whit 
quartz,  ia  reported  as  formLn>;  knob:  4)  to  75  feet  high  and  extend 
ing  two  miles  or  more  in  a  cuur^e  from  southwe^it  to  northeail 
Towird  the  southwest  this  formatiou  appears  in  Kanabec  count 
at  the  Upper  and  Lower  falls  of  Suakeriver,  and  in  Aitkin  count 
at  the  dam  on  this  river,  situated  In  the  S.  W.  i  of  section  31, ' 
43,  K.  23,  a  few  miles  above  these  falls,  and  again  in  the  north  pa 
of  the  same  township,  a  tew  miles  above  this  dam  and  a  half  ' 
one  mile  below  the  fork  of  Snake  river.  Northward,  it  is  exposi 
io  Carlton  county  at  the  mouth  of  Split  Rock  river,  tributary 
the  Kettle  river  from  the  west  in  section  33.  T.  46,  R.  20,  and  s 
miles  farther  east  in  the  vicinity  of  Moose  Lake  station,  wbicb 
two  and  a  half  miles  north  of  Fine  county  line. 

The  last  of  these  localities  is  the  only  one  which  I  have  e 

^^  amined.  The  soutliern  limit  of  the  rock  exposures  here  is  ne 
t  Fox  &  Wisdom's  sfam  saw-mill,  a  mile  south  of  the  depot.  Theni 

L^^  Dorthwtird  the  ruck  liea  for  two  thirds  of  a  mile  partly  on  eac 
H^tom^jhf  the  railroad.  From  the  village  its  area  reaches  west  a  ha 
H^^         ^iUld  continues  about  a  mile  farther  north  at  some  distonc 

w  n 
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west  of  the  railroad,  rising  in  moderate  slopes  25  to  40  feet  above 
the  nilroad  and  lake.  It  is  mainly  a  darkish  gray  hydromica 
Khut,  considerably  contorted,  with  variable  dip,  its  lamination 
htm^  sometimes  horizontal,  but  usually  dipping  15^  to  25^  S.  or 
S.15^£.  Quartz  veins,  mostly  from' an  eighth  of  an  inch  to 
three  inches,  and  rarely  from  one  to  four  feet,  in  thickness,  are 
freqaent.  A  vein,  or  dike,  only  about  an  inch  in  thickness,  of 
dark,  colnmnar  trap,  was  found  half  a  mile  west  of  the  station. 
Partof  this  rock,  esppcially  northward,  is  very  fine-grained  and 
compact,  resembling  quartzyte,  and  having  a  dark  slate  color. 
This  usually  shows  no  distinct  lamination  and  has  no  slaty  cleav- 
ige,  but  it  is  much  divided  by  joints  into  rhombic  masses  one  to 
two  feet  long.  Other  portions  of  this  outcrop  are  traversed  by  joints 
from  one  to  ten  feet  apart;  their  principal  system  is  nearly  vertical 
tod  runs  from  north  to  south  or  S.  10^  £.;  fewer  joints  cross  these, 
bearing  southwest  or  nearly  from  east  to  west.  Through  all  the 
extent  of  thi-^  rock,  it  is  very  much  broken  upon  the  surface  iuto 
a  multitude  of  angular  blocks  from  one  to  ten  feet  in  dimension, 
so  that  on  a  Iar8:e  part  of  its  area  considerable  search  is  needed  to 
fioditin  undisturbed  position. 

Sandstone.  An  area  of  sandstone,  shown  on  the  map  as  belong- 
^K  to  the  Potsdam  period,  but  which  upon  further  consideration 
•eems  to  be  more  probably  referable  to  the  lower  part  of  the  St, 
Croix  formation,  is  found  on  the  Kettle  river  in  Pme  county  from 
•boot  three  miles  north  of  Kettle  River  station  southward  along  a 
distance  of  nearly  twenty-five  miles.  The  most  northern  outcrop 
of  this  sand'^tone  is  reported  in  a  bluff  at  the  west  side  of  Kettle 
river,  near  the  southwest  corner  of  section  lO,  T.  44,  R.  20.  Its 
Dext  exposure  is  some  two  miles  south  of  Kettle  River  station,  in 
tbe  S.  E.  i  of  section  3,  T.  43,  R,  20,  where  it  rises  about  ten  feet 
in  the  northeast  bank  of  Kettle  river.  Here  and  frequently  on- 
ward to  the  mouth  of  the  Grindstone  river,  this  rock  forms  the 
ri?er-bed  and  produces  rapids.  Where  the  old  Government  road 
crossed  the  Kettle  river,  a  mile  below  this  reef,  the  sandstone 
rises  10  to  15  feet  in  its  rij^ht  bank.  Through  the  next  fifteen 
miles,  to  about  a  mile  below  the  Grindstone  river,  a  deep  channel 
kis  been  eroded  by  the  Kettle  river  in  this  formation,  which  is  seen 
atmost  uninterruptedly  along  both  sides,  often  making  a  wall 
5  to  20  feet  high  at  the  water's  edge,  and  ascending  within 
i  distance  of  an  eigiith  to  a  third  of  a  mile  from  the  stream  in 
Uaffs  75  to  100  feet  high,  their  upper  half  being  usually  ver- 
tical cli&.    Occasionally  tower-like  masses  are  left  isolated  beyond 


126  ELEVENTH  ANNUAL  BBPORT. 

the  line  of  the  bluff,  the  edge  of  which,  also,  is  in  many  places  bro- 
ken into  immense  blocks,  some  of  which  have  been  already  dii- 
lodjzed,  while  others  are  separated  by  yawning  chasms,  from  one 
to  six  feet  or  more  across  and  ten  to  twenty-five  feet  deep,  ending 
in  cavernous  clefts  and  recesses  below.     This  whole  gorge  fif^eea 
miles  long,  like  that  of  the  Mississippi  eight  miles  long  from  Fort 
Spelling  to  Minneapolis,  his  probably  been  cut  by  the  river  since 
the  ice  age.    The  drift  in  the  vicinity  of  Kettle  river  is  thin,  and 
the  sandstone  reaches  from  the  base  to  the  top  of  its  bluffs,  whick 
rise  to  the  general  level  of  the  adjoining  country.    On  tributary 
ravines  and  creeks  this  rock  often  forms  picturesque  cliffs  to  a  di^ 
tance  of  a  half  mile  or  one  mile  above  their  mouths;  but  farther 
back  the  water-courses  are  usually  of  small  depth,  not  cutting 
through  the  moderately  undulating  drift-sheet,  and  only  iew  ex* 
posures  of  the  underlying  sandstone  are  known.    This  sandstone 
is  mostly  fine  but  partly  coarse  in  grain,  rarely  conglomeritic,  ael* 
dom  very  hard   and  sometimes  easily  crumbling,  usually  gray  or 
buff  in  color,  and  in  stratification  nearly  level  or  inclined  only  ^ 
lew  degrees. 

At  the  Upper  falls  (or  Dalles)  of  the  Kettle  river,  situated  four 
miles  east  of  Miller  station,  in  the  south  edge  of  T.  43,  K.  20,  th^ 
river  flows  southwest  in  rapids  about  a  half  mile  long,  closely 
bordered  upon  each  side  by  ragged  cliffs  of  this  rock,  50  to  100  feet 
high.     About  a  sixth  of  a  mile  below  the  foot  of  this  rapid,  a 
little  stream  joins  the  river  from  the  west,  having  a  pretty  water 
fall,  13  feet  high,  a  dozen  rods  above  its  mouth.     Here  the  sand- 
stone rises  in  successive  steps  of  ten  to  twenty  feet  each,  often  over- 
hanging, to  a  hight  about  75  feet  above  the    river.    It  is  fine- 
grained, slightly  reddish  or  yellowish  brown,  and  bedded  in  layena 
from  six  inches  to  three  feet  thick.    These  layers  are  nearly  level  ^ 
but  resemble  many  modern  sand  deposits  in  being  often  obliquely 
laminated,  their  dips  varying  from  10°  to  45^,  mostly  south warS 
On  the  small  tributary  mentioned,  this  sandstone  forms  a  picto^ 
esque  ravine  extending  about  a  mile  northwestward  from  the  rivft^ 
At  a  basin  near  the  head  of  this  gorge,  it  dips  about  three  feet  im.  $ 
hundred  feet,  or  approximately  two  degrees,  to  the  southeast. 

The  Lower  falls  of  Kettle  river  are  in  the  south  part  of  sectioa 
15,  T.  42,  R.  20,  being  a  short  distance  below  a  very  large  chalybeai^ 
spring  which  iaiaes  at  the  foot  of  the  eastern  bluff,  and  about « 
Boath  ttf  f  ■tlifcllfcHJ.,^^''^^  loudly  dashing  descent  down  tbi» 

'  aaty  woods.    In  the  three  milap 
^  it  AowB  with  a  gentle  comiit 
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At  the  Lower  falls  the  aandstone  forms  both  shores  and  the  river^s 

diaanel,  in  the  middle  of  which  it  rises  in  an  island  with  vertical 

walls  and  nearly  level  top,  about  a  hundred  feet  across,  and  10  or  12 

feet  above  the  water  at  the  head  of  this  fall.    West  of  the  island  is 

1  perpendicular  descent  of  four  or  five  feet,  with  rapids  which  fall 

two  feet  within  a  few  rods  above,  and  as  much  more  within  twenty 

lods  below,  miking  a  total  of  about  eight  feet.     East  and  south  of 

the  island  the  descent  is  a  nearly  continuous  rapid,  broken  by 

Tertical  falls  of  only  about  one  foot.    The  sandstone  here  is  fine- 

gnined  and  somewhat  friable  ;  its  color  is  yellowish  gray  ;  and  itp 

stratification,  in  beds  from  six  inches  to  three  feet  thick,  has  a 

dight  dip  to  the  south,  varying  from  one  to  four  feet  in  a  hundred 

feet. 

In  sections  16  and  17  of  this  township,  one  and  two  miles  west 
from  the  Lower  falls,  exposures  of  this  sandstone  occur  on  the  south 
tide  of  a  small  brook,  10  to  ^0  feet  above  it,  and  at  the  general 
level  of  the  surrounding  drift-covered  country.  In  the  west  part  of 
section  17,  it  is  hard  and  fine-grained,  and  was  quarried  several 
yean  ago  to  test  its  value  as  a  grindstone. 

At  Hinckley,  on  the  Grindstone  river  four  miles  above  its  mouth, 
this  sandstone  has  been  quarried  by  the  Saint  Paul  &  Duluth  rail- 
road company.  The  section  thus  exposed  is  six  to  nine  feet  high 
and  about  250  feet  long  from  north  to  south,  lying  close  north  of 
the  river  and  east  of  the  railroad.  The  top  of  this  ledge  is  twelve 
feet  above  the  river,  and  is  overlain  by  three  to  eight  feet  of  very 
coarse  gravel,  nearly  like  till.  This  rock  is  a  hard  and  compact, 
medium-grained  sandstone  of  light  buff  color,  nearly  level  in  strati- 
fication. Its  beds  vary  from  one  inch  to  two  feet  in  thickness,  and 
in  some  portions  they  show  oblique  lamination,  which  is  inclined 
10^  to  15^  northward.  Quarrying  was  begun  here  in  1878,  since 
which  time  this  stone  has  been  largely  used  for  bridge-masonry.* 

This  rock  is  reported  to  occur  frequently  in  large  blocks,  and  per- 
haps has  low  outcrops  in  place,  along  the  north  branch  of  Grind- 
ttone  river,  and  about  Grindstone  lake.  Below  Hinckley  this  river 
has  cat  its  channel  about  fitty  feet  deep  in  drift  deposits,  and  no 
ttpoeares  of  rock  in  place  were  found.  From  its  mouth  north 
<loiig  Kettle  river,  the  sandstone  occurs  in  the  bluffs,  has  extenr 
ftve  exposures  where  the  old  Government  road  crosses  Deer  creek, 
Md  forms  Pine  Island  rapids,  about  four  miles  south  of  the 
Inrer  fidls.  A  half  mile  to  one  mile  below  the  mouth  of  Grind- 
river,  ledges  of  sandstone,  nearly  level  in  beJding,  light 

,  wea  here  at  several  places,  rua  0.  and  S.  SP  W.,  by  tlie  true  aier^i«i.  . 
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gray  in  color,  and  often  containing  fine  gravel  up  to  an  eighth 
or  a  fourth  of  an  inch  in  diameter,  occur  a  short  distaoce 
west  of  Kettle  river,  having  a  hight  20  to  40  feet  above  it.  On 
the  east  side  of  Kettle  river  here  and  probably  at  many  places 
through  several  miles  farther  southeast,  to  the  head  of  the  rapids 
which  reach  thence  to  its  mouth,  a  line  of  broken  sandstone 
bluffs,  declining  southward  from  50  to  25  feet  in  hight^  is  found  a 
fourth  to  a  third  of  a  mile  from  the  river. 

The  next  observation  of  sandstone  southeastward  is  by  Owen, 
who  reports  it  on  the  southeast  side  of  the  St.  Croix  river  a  little 
below  the  head  of  the  Kettle  River  rapids.  It  is  red,  much  shat- 
tered, and  is  underlain  by  a  conglomerate.  Near  by  are  uumeroos 
outcrops  of  cupriferous  eruptive  rock.* 

Copper-bearing  trap.  My  examination  of  the  trappean  rocks  and 
their  beds  of  tufaceous  conglomerate,  includes  the  three  miles  of 
Kettle  river  next  to  its  mouth,  and  aKo  two  ledges  seen  in  its  west 
bank  about  a  mile  below  the  mouth  of  Grindstone  river;  outcrops 
of  these  rocks  on  the  St.  Croix  below  Kettle  river  ;  and  their 
belt  cro.ssed  by  the  Snake  river  in  the  three  miles  next  east  from 
Chengwatana.  Numerous  other  outcrops  of  these  recks  are  reported 
by  Owen  and  Sliuniard  along  the  upper  three  miles  of  the  Kettle 
River  rapids  of  St.  Croix  river,  and  on  Kettle  river  m  the  distan 
of  about  ten  miles  between  its  portions  here  described. 

In  northern  Michigan  this  trappean  formation  is  rich  in  coppe 
which  is  there  extensively  and  profitably  mined.    Its  continuatia 
westward  in  northern  Wisconsin,  on  the  north  shore  of  lake  S 
perior,  and  in  Pine  and  Chisago  counties,  contains  generally  trac 
of  copper  ores,  often  green  in  color,  most  abundant  in  seams  a 
veins  and  in  decomposing  portions  of  the  rock,  and  rarely  particl 
or  even   considerable   masses  of  native  copper  are  found  in  i 
but  no  profitable  mining  has  been  yet  found  upon  its  areas 
Minnesota. 

The  most  northern  exposures  of  trap  on  the  Kettle  river  are      iq 
T.  41,  R.  20.    The  ledges  seen  by  me  in  this  township  are  situak:^«d 
about  twelve  rods  apart,  in  the  southwest  bank,  a  mile  bel^^w 
Grindstone  river,  teing  near  the  northeast  corner  of  section   S7. 
The  Boathern  of  th^  tetoiopa  ib  about  seventy-five  feet  long  and 

npMs  on  tlifl  ftt  Trolz.  m>  outcropt  oC  Ifa^ 
.  bgr  mwdi  toqairy  addreiwcd  lo  vtur^yon 
ttoftlM  KL  Croix  and  with  Ita  tribotwl^ 
ici^OQ  oomdMU  chiefly  of  tiil.  rhfqf 
UPMint,  Mid  \m  weU-timbeKd  vIMi 
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n*ei  three  to  five  feet  above  the  rirer;  and  the  northern  has  about 
\nlf  thn  length  and  hight.  Both  are  trap,  somewhat  decom[K»ed, 
qEAdII  red  or  dark  ruity  color,  partly  amygdaloidal,  and  much  di- 
lidedby  irregular  jointii  and  cracks  into  fragments  from  one  to 
twehe  inches  long. 

Kettle  river  from  the  east  line  of  T.  40,  R.  20,  to  its  month,  a 
liiluice  of  about  six  mites,  consists  ofa  succession  of  rapida,  alter- 
uUng  with  portions  that  have  a  gentle  current.  My  notes  cover 
thelowerhalf  of  this  eitent,  beginning  at  the  elbow  where  the 
mtr  bends  from  a  south  to  an  east  course,  in  the  southern  part  of 
MtioD  33,  T.  40,  R.  18.  At  this  bend  and  eastward  an  outcrop  of 
tnpeitcnds  about  twenty-five  rods  in  the  southwest  bank,  rising 
pnpeodicularly  at  each  end  about  ten  feet  above  the  water,  but  in 
id  middle  portion  having  a  bight  of  only  two  or  three  feet.  Much 
of  this  rock  is  the  usual  dark  and  tough  trap;  it  is  minutely  pitted 
Bpoa  weathered  surfaces;  and- is  often  divided  hy  joints  into  rhom- 
Uc  masses  from  three  inches  to  two  feet  long.  Some  portions  are 
UUfedaloidal,  holding  green  bunches  of  chlorite  and  epidote,  ap- 
parpatly  because  ot  decomposition  and  metamorphism.  Veins  of 
ealcite  in  the  form  of  satin  spar,  from  a  sixteenth  of  an  inch  to  one 
Uich  in  thickness,  and  sometimes  ten  feet  or  more  in  length,  occur 
in  many  of  the  joints,  vertical,  oblique  and  horizontal,  in  the  de- 
composing parts  of  these  ledges. 

ibout  a  half  mile  farther  east,  near  the  center  of  the  S.  W.  ^  of 
tiuS.  W.i  of  section  33,  trap  is  exposed  in  the  northeai>t  bank  of 
^le  river,  having  an  extent  of  a  few  rods  and  rising  about  live  feet 
*.l)OTe  low  water.  This  is  known  as  the  "copper  claim,"  from  pros- 
XxetiDg  shafts  sunk  here  by  Mr.  N.  C.  D.  Taylor,  in  1865. 

Here  the  river  turns  south  and  holds  this  course  to  its  mouth. 
-Ahttle  below  the  "copper  claim,"  in  the  north  part  of  the  N.W.  i 
^bfieetion4,  T.  89,  K.  Id,  its  east  shore  is  trap,  declining  in  bight 
^^Daten  to  two  feet  along  its  extent  of  about  forty  rods  from  north 
%4ioatb,  OTerlwn  by  a  bluffof  red  till,  25  to  30  feet  high. 

Kcxt  thia  rock  outcrops  at  many  places  on  the  west  shore  of  the 

*<Waknig  ^distance  of  nearly  a  quarter  of  a  mile,  at  the  middle 

Lv^artof  the  weatsideof  this  section!.    It  rises  one  to  five  feet  above 

K  %'it  Kver.    Generally  it  is  somewhat    decomposed,    being  often 

K  olilic und  oodulir, with  frequent  green  stains.    Small  portions  of 

I  itiKtufaceoua  Bonglomerate.     It  is  much  divided  by  joints  from 

eighteen  ioohn  apart,  varying  in  inclination  from   45°  to 

.    Their  moit  coiupicnous  system  of  parallel  planes  has  an 
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east-northeast  strike.  All  this  lower  part  of  Kettle  rivi 
shores  or  bluffs  only  25  to  40  feet  high,  and  the  adjoinij 
is  moderately  undulating  drift. 

The  mouth  of  Kettle  river  is  divided  by  two  small  i 
three  channels.  Opposite  to  its  mouth  and  for  three  i 
and  one  mile  below,  the  St.  Croix  river  is  turned  in 
nels,  by  three  long  islands,  which  together  are  callec 
island.^'  The  eastern,  large  channel  is  the  state  boun 
the  western  is  commonly  called  the  ^*slongh.^*  In  bot 
has  a  strong  current,  with  numerous  rapids,  the  larges 
two  or  three  feet  in  a  few  rods  at  a  reef  of  trap  which  ci 
channels  near  the  middle  of  the  upper  island.  Thi 
about  four  miles  on  the  St.  Croix  river  is  named  Kettle 
ids.  The  highest  outcrops  of  trap  in  this  distance  rise 
20  feet  above  the  water. 

Descending  the  Sc.  Croix  from  the  mouth  of  Ketth 
first  rock  was  found  at  the  south  end  of  the  *^  Big  islai 
very  compact  and  hard,  dark  trap  has  an  extent  of  ab 
rods  from  east  to  west  and  a  hight  of  five  feet. 

About  a  mile  farther  south,  near  the  south  line  of 
trappean  rock,  nearly  like  the  last,  divided  by  joints  c 
feet  apart,  forms  the  west  shore  of  the  river  for  ten  or  t 
reaching  five  to  ten  feet  above  the  water.  It  again  hi 
sure  of  similar  extent  in  the  same  bank  some  fifty  r< 
southwest,  being  in  the  N,  W.  i  of  section  29,  T.  89,  B 
twenty-five  rods  below  the  north  end  of  the  ^^  Thousao 
where  another  ledge  of  this  rock  occurs. 

The  most  southern  outcrop  of  trap  on  this  part  of  th 
is  found  on  the  Wisconsin  side  about  a  half  mile  souti 
last.  Its  visible  length  is  only  about  ten  feet,  and  it 
feet.  Forty  rods  farther  south,  opposite  to  the  last  of  tl 
and  islands/'  is  tie  most  northern  point  on  the  St.  Cn 
which  I  observed  the  St.  Croix  sandstone,  which  thence  i 
ly  exposed  along  a  distance  of  nearly  twenty  miles  to  tl 

The  southwestward  continuation  of  this  area  of  cop( 
trap  is  found  on  the  Snake  river  at  Chengwatana  an 
miles  east.  Farther  southwest  the  bed-rocks  are  unive 
cealed  by  the  drift,  as  also  along  this  river  above  to  its 
outcrops  in  Kanabec  county.  Chengwatana  dam,  in  & 
at  the  mouth  of  Cross  lake,  is  built  on  ledges  of  trap  and 
erate,  which  here  and  in  their  other  outcrops,  seen  at  sev 
within  the  next  mile,  and   two  and  three  miles  below, 
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fifteen  feet  above  the  river.    Their  exposures  are  restricted  to  its 

tbannel  and  banks,  and  the  adjoining  region  is  gently  undulating 

or  nearly  level  drift,  20  to  50  feet  higher.    The  greater  part  of  this 

Mi  consists  of  dark,  hard  and  compact,  fine-grained,  tough  trap. 

Other  portions  show  various  stages  of  deconiposion  and  metamor- 

phism,  and  bear  amygdaloidal  masses  of  chlorite,  epidote,  and  other 

minerals,  and  veins  of  calcite. 

Search  for  copper  in  these  rocks  was  made  several  years  ago  by 
Hr.Adolph  Munch,  about  three-fourths  of  a  mile  below  Gheng^a- 
tana,  by  several  shafts  of  little  depth,  upon  each  side  of  the  river 
lodin  its  channel.  During  1880  and  1881,  further  prospecting  for 
copper  was  entered  upon  by  the  Gbengwatana  Mining  Company,  rep- 
resented by  Mr.  J.  Bennett  Smith,  who  has  sunk  shafts  at  three 
points  on  the  north  side  of  the  river,  three-fourths  of  a  mile,  one 
mile,  and  one  and  a  half  miles  east  from  Ghengwatana.  The  first 
of  these  is  in  a  dark  red,  ochery  conglomerate,  which  contains 
•  many  water- worn  pebbles,  mostly  from  a  half  inch  to  two  inches 
in  diameter,  apparentlv  derived  from  the  trap,  but  altered  and  de- 
composed. Mr.  Smith  states  that  this  bed  of  conglomerate  is 
thirty  feet  thick,  with  strike  N.  15^  E.  and  dip  70®  S.  75«  E..  He 
leports  another  bed  of  conglomerate,  very  coarse,  fifty  feet  thick, 
i  half  mile  east  of  Ghengwatana,  and  a  third,  about  twenty-five 
feet  thick,  at  the  mouth  of  Gross  lak3,  close  above  the  dam. 

At  the  time  of  my  observation  here,  October  17, 1881,  Mr.  Smith 
wai  at  work  at  the  shaft  a  mile  east  of  Ghengwatana,  in  an 
imygdaloidal  bed,  fifty  feet  in  width,  dipping  70®  S.  75®  E.  This 
had  been  excavated  to  a  depth  of  45  feet,  below  which  farther  ex- 
ploration has  been  since  made  with  a  diamond  drill.  The  hanging 
Vail  is  very  hard,  fine  grained  black  trap;  next  to  this  the  first 
li^e  or  six  feet  are  soft,  decomposed  amygdaloid,  holding  many 
chloritic  bunches,  from  a  quarter  of  an  inch  to  two  inches  in 
diameter;  the  central  and  lower  portions  are  somewhat  harder,  and 
contain  much  calcareous  spar  in  crystalline  masses  and  in  banded 
▼ein%  besides  a  large  variety  of  other  minerals  ;  the  foot  wall 
is  compact  and  hard,  somewhat  amygdaloidal  trap.  All  these 
heds  of  conglomerate  and  amygdaloid  have  approximately  the 
(s^me  strike  and  dip.  Prof.  T.  G.  Ghamberlin  reports  the  strike  of 
these  strata  on  the  Snake  river  to  be  N.  10®  to  15^  E.,  and  their 
dip  50®  to  60®  south  of  east.  The  formation  was  made  up  by  suc- 
ctHive  overflows  of  molten  rock,  which  cooled  to  form  hard,  finely 
^stalline  trap   beneath,   but  often  in   the   upper   part   became 
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scoriaceous  and  amygdaloidal ;  and  between  these  eraptions,  daring 
intervals  of  repose,  layers  of  tufaceous  conglomerate  sometimes 
were  accumulated. 

St.  Croix  sandstone.  East  of  this  trappean  belt,  the  next  ex- 
posures of  rock  on  the  Snake  river  are  near  its  mouth.  Its  northeast 
bluff  in  the  S.  i  of  the  N.  £.  i  of  section  36,  T.  3},  R.  20,  about  a 
mile  above  its  junction  with  the  St.  Croix,  has  an  outcrop  of 
gray  and  white  sandstone,  which  extends  abouttwenty  rods,  rising 
ten  to  fifteen  feet  above  the  river.  This  is  a  levelly  stratified, 
somewhat  friable  rock,  in  layers  from  three  inches  to  one  and  a 
half  feet  thick,  mostly  intersected  by  nearly  vertical  joints  two  to 
five  feet  apart.  It  was  quarried  a  few  years  ago  by  Mr.  T.  R.  Rice 
and  others  for  the  foundation  of  the  court  house  at  Grantsburgh, 
seven  miles  east  in  Burnett  county,  Wisconsin.  Two  or  three 
feet  above  the  line  of  low  water,  this  sandstone  includes  a  layer  of 
conglomerate,  one  foot  thick,  composed  of  gravel  and  pebbles  up 
to  an  inch  in  diameter,  mostly  white  quartz,  all  much  water- worn.. 

Half  a  mile  farther  east,  where  the  river  turns  from  a  north  U^ 
an  east  course,  about  a  hundred  rods  above  its  mouth,  another  out^ 
crop  of  this  formation  was  seen  along  an  extent  of  about  fifty  feet  an 
to  a  bight  of  six  feet.  The  lowest  beds  here,  about  four  feet  i 
hight,  are  whitish  and  yellowish,  somewhat  pebbly  sandstone,  ii 
layers  from  a  quarter  of  an  inch  to  six  inches  thick;  in  part  rhom 
boMatly  divided  by  many  joints;  levelly  stratified  at  the  east,  bu 
at  the  middle  of  the  exposure  dipping  1^  to  10^  southwesterly  a 
disappearing.  The  overlying  beds  are  soft,  fine!}'  laminated  shal 
red,  green  and  yellow.  Their  red  layers  are  from  an  inch  to  on 
and  a  half  feet  thick,  rarely  enclosing  yellow  laminse;  and  the  gree 
vary  from  one  to  four  inches  in  thickness,  including  yellow  laye: 
up  to  three-fourths  of  an  inch  thick. 

On  thp  St.  Croix  nver  similar  beds  were  noted  in  its  southeast 
bank,  opposite  to  the  most  southern  of  the  ''Thousand  islands,**^ 
a  mile  above  the  mouth  of  Snake  river.    Here  whitish  and  slightly 
yellowish,  soft  sandstone  was  exposed  along  a  distance  of  forty 
feet,  and  to  a  hight  of  ten  feet  above  the  water,  in  the  base  of  s 
high  bluff.     It  is  bedded  in  horizontal  layers,  which  are  obliquely 
laminated,  and  vary  from  three  to  twelve  inches  in  thickness,  8'>me- 
times  divided  by  layers  a  quarter  of  an  inch  to  one  inch  thick  of 
greenish  sand.     Under  this  sandstone,  the  three  feet  next  to  the 
water  consisted  of  soft  shales,  the  upper  one  and  a  half  to  twoleet 
being  dark  red,  finely  laminated,  with  occasional  thin  streaks  of 
green  or  yellow  ;  then,  about  a  foot  of  light  green  color,  with  lit- 
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tie  yellow  and  red,  anderlain  at  the  water's  edge  by  a  second  red 
ibratam.  An  eighth  of  a  mile  farther  south,  this  eastern  bluff, 
about  9()  feet  high,  exposes  a  Tertical  thickness  of  fifteen  feet  of 
nearly  white,  level  sandstone,  35  to  50  feet  above  the  river. 

A  quarter  of  a  mile  below  the  mouth  of  Snake  river,  this  sand- 
ilone  occurs,  thinly  covered  with  alluvium,  a  few  rods  north  of  Mr. 
T.R.  Rice's  house,  on  the  Wisconsin  side,  being  eight  or  ten  feet 
aboTe  the  St.  Croix. 

The  Horse-race  rapids,  not  broken  by  boulders,  are  a  half  mile 
long,  lying  mostly  in  the  N.  E.  i  of  section  7,  T.  38,  R.  19.  The 
next  half  mile  of  the  St.  Croix,  two  to  two  and  a  half  miles  below 
Snake  river,  is  bordered  on  the  Wisconsin  side  by  perpendicular 
diSt  of  white,  coarse-grained,  soft  and  crumbling,  horizontally 
bedded  sandstone,  about  50  feet  high. 

CHISAGO  coumrY. 

St.  Croix  sandstone.  At  Baltimore  rapids,  on  the  St.  Croix  river 
a  little  below  the  northeast  corner  of  Chisago  county,  in  the  N.  E. 
i  of  section  4,  T.  37,  R.  20,  this  St.  Croix  sandstone  forms  a  bluff 
on  the  Minnesota  side,  50  feet  high  and  a  quarter  of  a  mile  long. 

In  the  southwest  quarter  of  this  section,  about  a  half  mile  below 
the  last,  ledges  of  sandstone,  light  gray  in  color,  coarsegrained  and 
nu^ly  including  white  quartz  pebbles  up  to  three-fourths  of  an 
inch  in  diameter,  friable,  and  level  in  stratification,  occur  at  two  or 
three  points  within  an  eighth  of  a  mile  on  the  Wisconsin  side, 
rising  10  to  15  feet  above  the  river. 

An  eighth  of  a  mile  farther  southwest,  the  same  stone  rises  on  the 
Uinnesota  side  in  a  vertical  and  overhanging  cliff  twenty  feet  high 
and  about  fifteen  rods  long,  known  as  the  ^%ig  rock."  It  is  the 
last  prominent  ledge  seen  in  descending  the  St.  Croix  before  com- 
ing to  the  high  outcrops  of  trap  in  the  southeast  part  of  this 
coonty. 

Only  two  localities  of  rock-exposures  are  known  in  the  interven- 
ing distance  of  twenty-five  miles,  both  being  sandstone  with  the 
characters  already  described.  These  are  at  a  fall  of  about  ten  feet 
on  Rush  creek  a  half  mile  above  its  mouth,  and  at  Yellow  Pine 
rapids  in  the  St.  Croix,  on  the  east  side  of  section  18,  T.  36.  R.  *20, 
where  low  ledges  of  this  stone  are  seen  in  its  channel  and  banks 
along  a  distance  of  nearly  a  mile. 
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This  sandstone  and  its  included  shales  are  exposed  at  i: 
places  in  the  bluffs  of  the  St,  Croix  river  at  St.  Croix  Falls 
Taylor^s  Falls,  and  through  Franconia,  the  southeastern  towi 
of  this  county.  In  stratification  all  these  beds  are  nearly  hor 
tal  and  show  no  indications  of  any  disturbance  or  metamorp 
since  their  deposition.  They  reach  from  the  level  of  the  riv 
hights  50  to  100  feet  above  it,  and  are  overlain  by  the  sclacial  < 
Where  they  lie  in  contact  with  the  steep,  vertical,  or  overhan 
sides  of  the  trap  rocks  which  here  form  the  Dalles  of  the  St.  C 
they  are  often  changed  to  conglomerate,  containing  many  ; 
ments  that  fell  from  these  cliffs,  which  had  already  been  dc 
eroded  before  the  iSt.  Croix  sandstone  and  shales  were  df  pos 
These  sediments  contain  multitudes  of  shells  oiLingula  and  Orh 
species,  and  trilobites  occur  rarely  ;  but  no  fossils  have  been  ft 
in  any  of  the  strata  which  lie  farther  north,  described  in  the : 
going  pages. 

At  St.  Croix  Falls,  in  Wisconsin,  fossiliferous  shales,  mc 
gray,  but  in  some  beds  green,  often  bearing  films  of  iron  rus 
their  crevices  and  joints,  and  including  thin  layers  of  sandst 
are  seen  from  the  river's  shore  to  a  hight  of  50  feet.  These  si 
also  form  the  Minnesota  bank  of  the  river,  about  30  ftet  li 
between  twenty  and  forty  rods  north  of  the  Taylor's  Falls  bri 

In  the  two  miles  between  the  Upper  and  Lower  Dalles,  the 
raation  is  a  whitish  or  yellowish  gray,  soft,  often  friable,  sandst 
exposed  in  the  bluffs  west  of  the  St.  Croix  to  the  hight  of  a 
100  feet.  Near  Taylor's  Falls  it  has  been  somewhat  quarried 
uee  as  a  building  stone. 

At  Franconi«,  close  below  the  Lower  Dalles,  it  reaches  in 
bluff  of  Lawrence  creek  at  Paul  Munch's  mill  to  a  hight  oi  a 
70  feet  above  the  crgek  or  90  feet  above  the  St.  Croix.  Its  u 
40  feet  are  a  gray,  thick-bedded  sandstone,  which  is  rather  frii 
but  hardens  alter  quarrying;  it  supplied  the  stone  of  which  this 
was  built,  fifteen  years  ago.  The  next  12  feet  are  finely  lamini 
slightly  sandy  shale,  soft,  but  hardening  by  exposure,  green 
iron-rusted,  superficially  ash-colored;  and  the  20  feet  at  the  bas 
dark-greenish  sandstone,  soft  and  incoherent  at  the  weathered 
face. 

The  ravine  of  Lawrence  creek  for  a  half  mile  above  this  mill  i 
closed  by  cliffs  of  this  sandstone,  mostly  like  the  upper  part  ol 
foregoing  section,  rising  50  to  75  feet  above  the  creek,  and  in  t 
highest  portion  about  125  feet  above  the  St.  Croix.  Myriads  of  j 
gulce^  difficult  for  preservation,  excepting  as  fragments,  becaus« 
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Uie  crambling  character  of  the  stone,  occur  in  these  beds  on  eaph  side 
of  the  creek,  an  eighth  to  a  fourth  of  a  mile  north  from  the  mill,  at 
iboat  the  bight  of  the  flume.  The  dip  here  is  one  to  one  and  a  half 
fe^t  in  a  hundred,  or  about  three-fourths  of  a  degree,  southward. 

Travertine,  a  limestone  deposited  from  the  water  of  springs, 
occurs  in  large  deposits  on  the  face  of  the  bluffs  of  this  sandstone, 
ind  has  been  extensively  burned  for  lime,  a  quarter  to  a  h:ilf  of  a 
mile  south  of  Munch's  mill  in  Franconia,  and  near  Oiceola,  a  few 
miles  farther  south  on  the  Wisconsin  side.  At  the  latter  place, 
Dearly  opposite  to  the  southeast  corner  of  Chisago  county,  the  St. 
Croix  sandstone  is  thinly  capped  by  the  Lower  Maguesian  lime-, 
stooe,  which  thence  southward  overhes  this  formation  along  the 
St.  Croix  and  Mississippi  rivers. 

Copper 'hearing  trap.  The  remarkable  outcrops  of  trappean 
Tocki  forming  the  picturesque  and  grand  Dalles  of  the  St.  Croix, 
are  more  than  thirty  miles  south  of  the  areas  of  these  rocks  in 
Pioe  county.  About  a  mile  above  Taylor's  Falls  and  close  above 
St  Croix  Falls,  trap  occurs  in  the  channel  and  on  both  sides  of  the 
ri?er,  its  highest  portions  having  an  elevation  of  50  feet.  At  Tay-' 
lor's  Falls  the  St.  Croix  enters  its  Upper  Dalles,  where  for  three- 
foarths  of  a  mile  it  is  walled  on  both  sides  by  bold,  often  vertical, 
ragged  cliffs,  75  to  150  feet  high,  of  tough,  nearly  black,  massive 
trap.  This  gorge  and  the  similar  one  of  the  Lower  Dalles,  about 
a  quarter  of  a  mile  long,  close  above  Franconia,  have  been  cut  in 
this  rock  by  the  river,  the  excavation  being  aided  by  nearly  verti- 
cal joints.     At  Taylor's  Falls  landing  these  bear  N  .60°  E.  und  N. 

East  of  the  road  to  this  landing,  the  ledges  of  very  hard  trap, 
^  to  60  feet  above  the  river,  are  surprisingly  water- worn,  with 
^any  pot-holes  of  all  sizes  from  those  only  one  and  a  half  feet  in 
diameter  and  six  feet  or  more  in  depth,  almost  perfectly  cylindri- 
^1,  to  the  caldron,  situated  six  rods  northeast  of  the  landing, 
^^enty  feet  in  diameter,  circular,  and  ten  feet  deep  with  perpen- 
dicular sides  to  the  surface  of  the  water  which  partly  fills  it.     Into 
^tie  of  these  wells,  eight  feet  in  diameter,  a  pole  has  been  thrust 
^own  thirty  feet. 

The  origin  of  this  formation,  as  in  Pine  county  and  in  the  lake 
Superior  region,  appears  to  have  been  by  overflows  of  molten  rock 
poured  out  from  fissures  of  the  earth's  crust;  but  only  inconsidera- 
ble portions  of  the  beds  exposed  here  are  amygdaloidal,  and  this 
•tracture  is  rarely  seen  to  be  characteristic  of  distinct  layers.     A 
Ceneral  system  of  jointage  planes,  which  is  quite  noticeable  in 
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these  outcrops,  dipping  about  15^  W.  by  S.  is  regarded  by  Pn 
Bor  Ghamberlia  as  parallel  with  the  planes  of  bedding  of  the  t 
pean  overflowsy  at  first  nearly  level,  but  subsequently  dista 
and  tilted.  He  further  remarks  that  these  rocks  and  thos 
Pine  county  are  bent  in  a  synclinal,  like  their  broader  contii 
tion  northward,  which  forms  the  depression  of  lake  Superior ; 
that  this  continuously  synclinal  belt  is  slightly  curved  upw 
saddle-like,  between  the  lake  and  its  southern  extremity  in 
St.  Croix  basin. 

A  band  of  conglomerate,  the  only  one  observed  in  the  expos 
of  trap  in  this  region  of  the  Dalles,  is  reported  by  Mr.  D.  A.  ( 
eday,  in  a  ravine  on  the  Minnesota  side,  nearly  a  mile  souths 
from  the  bridge;  being  a  layer  eight  feet  thick,  dipping  15^  v 
erly,  overlain  and  underlain  by  trap,  which  is  dark  above  and 
dish  beneath. 

Exploration  for  copper  and  silver  has  been  made  in  the 
formation  at  TayIor*8  Falls  by  three  shafts.  A  short  distance 
of  the  Lutheran  church  on  the  road  to  Franconii,  Mr.  N.  C 
Taylor  went  to  a  depth  of  43  feet,  finding  films  and  small  mt 
of  native  copper.  This  is  near  the  highest  part  of  these  trap] 
ledges,  about  200  feet  above  the  river,  and  50  below  the  ave: 
hight  of  the  rolling  drift  which  universally  covers  the  bed-r 
from  the  top  of  this  river-bluff  westward.  The  two  other  sli 
were  sunk  by  the  Taylor^  Falls  Mining  Company,  one  being  ] 
the  river,  and  the  other  about  75  feet  above  it,  on  Ravine  sti 
The  last  was  worked  in  1874  and  1875,  and  reached  a  depth  of 
feet,  following  a  vein  eight  to  ten  feet  wide,  which  dipped  to 
west  about  85°,  or  ten  feet  away  from  a  plumb-line.  This 
contained  ores  of  both  copper  and  silver.  An  apparently  met 
ferous  vein,  four  feet  wide,  with  strike  nearly  from  north  to  so 
is  seen  on  the  surface  about  half-way  between  this  and  Mr.  1 
lor's  shaft.  Another,  eighteen  inches  in  thickness,  dipping  12° 
S.  W.,  is  described  by  Mr.  Caneday,  near  the  foot  of  the  U| 
Dalles,  at  a  little  hight  above  the  river;  the  four  inches  next  tc 
hangiuj?  wall  being  bornite,  a  sulphuret  of  copper  and  iron,  i 
about  a  foot  of  white  quartz  and  a  thin  earthy  layer  below. 


IV. 


LAKE  IGASSIZ :     A  CHAPTER  IN  GLACIAL  GEOLOGY. 


[Read  before  tbe  Mfnaesota  Academy  of  Natural  Sciences,  Jan.  6tta,  1882.] 


BY  WARREN  UPHAH. 


In  the  last  of  the  geologic  ages  a  very  cold  climate  covered  the 
north  part  of  our  continent  with  ice.  Every  year  the  snowfall  was 
greater  than  could  be  melted  away  in  summei ;  and  its  depth  grad- 
oalljr  iocreased  till  its  lower  portion  was^ changed  to  compact  ice 
l>7  the  pressure  of  its  weight.  This  pressure  also  caused  the  vast 
sheet  of  ice  to  move  slowly  outward  from  the  region  of  its  greatest 
thickness  toward  its  margin.  Our  reasons  for  believing  that  there 
^^  been  such  a  wonderful  gla';ial  period,  are  abundant  and  must 
convince  anyone  who  gives  attention  to  them. 

The  surface  of  the  bed-rock  at  the  quarries  in  this  city  [Minne- 
apolis J,  on  Nicollet  island  and  beside  the  Mississippi  farther  east, 
Dears  tine  scratches  and  markings,  called  strice^  like  those  which 
^  found  beneath  the  glaciers  of  the  Alps.  Only  one  cause  is 
known  which  can  produce  markings  like  these,  and  this  is  the  rasp- 
^S:ot  stones  and  boulders  frozen  in  the  bottom  of  a  moving  mass 
of  ice,  accumulated  upon  the  land  in  a  solid  sheet  of  great  extent 
*nd  depth.  As  these  striae  are  found  upon  the  rocky  surface  of 
British  America  and  of  the  northern  United  States  to  a  southern 
"niit  that  coincides  approximately  with  tbe  course  of  the  Ohio  and 
Missouri  rivers,  we  must  conclude  that  an  ice-sheet  has  covered 
these  regions. 
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The  saperficial  material  that  orerlies  the  bed-rock  within  this 
northern  glaciated  area  has  everywhere  been  ploughed  up  and 
worked  over  by  the  slowly  moving  ice-sheet,  and  at  its  disappear- 
ance was  left  in  a  deposit  of  clay,  sand,  gravel  and  boulders,  mixed 
in  one  contused  mass,  which  is  called  till.  Except  in  the  valleys, 
as  of  the  Mississippi  at  Minneapolis,  where  streams  have  assorted 
these  materials  and  spread  them  in  layers,  the  till  forms  the  surface 
of  nearly  all  of  Minnesota,  its  thickness  being  from  50  to  250  feet. 
It  is  the  stony  and  gravelly  clay,  in  which  cellars  and  well  are  dug; 
and  it  forms  a  sheet  of  such  great  extent  and  thickness  that  about 
half  of  the  counties  of  western  Minnesota  contain  no  exposures 
of  the  underlying  older  rocks. 

The  thickness  of  the  ice-sheet  was  so  great  that  its  striae  and 
transported  drift  are  found  on  the  top  of  mount  Katahdin,  of  the 
White  mountains,  and  the  Adiroudacks  ;  and  over  northern  Min- 
nesota it  was  probably  of  equal  depth,  or  about  a  mile  thick.  By 
the  direction  in  which  the  boulders  have  been  carried  from  their- 
original  ledges,  and  by  the  courses  of  the  glacial  markings,  w 
know  that  the  ice  moved  in  general  from  north  to  south.  In  Nev^^ 
England  its  current  was  southeastward,  and  the  border  of  the  ice — 
sheet  was  pushed  into  the  Atlantic  to  the  fishing  banks  south  (V^ 
Newfoundland  and  east  of  cape  Cod.  Over  Canada  and  the  regioiK^ 
of  the  great  lakes,  the  ice-flow  was  south  westward.  A  glaci^^- 
current  moving  in  this  direction  has  spread  upon  eastern  Minnesot:^  a 
a  red  till,  thus  colored  by  the  hematite,  or  anhydrous  sesquioxi 
of  iron,  contained  in  the  red  quartzyte,  sandstone  and  shales 
lake  Superior,  which  were  eroded  by  this  ice-sheet.  In  westec —  i 
Minnesota  the  ice  flowed  southward  from  lake  Winnipeg  to  BiK 
Stone  lake  and  thence  southeast  into  northern  Iowa,  spreading 
blue  till,  with  many  boulders  of  limestone. 

Terminal  moraines^  or  hills,  knolls  and  ridges  of  drift  heaped 
the  border  of  the  ice-sheet,  are  found  stretching  in  a  remarkab 
curved  and  looped  course  across  Wisconsin,  Minnesota,  Iowa 
Dakota.     The  line  of  this  formation  in  Minnesota  reaches  fro 
Stillwater  and  Saint  Paul  northwest  to  the  vicinity  of  Saint  Clo 
and  to  the  Leaf  hills,  this  part  being  at  the  limit  of  the  ice-cur 
rent  which  came  from  lake  Superior ;    then  from  the  Leaf  hiP 
south  by  Glenwood,  lake  Minnetonka,  and  Albert  Lea,  into  lo 
to  the  vicinity  of  Des  Moines,  this  part  bding  pushed  out  at    t 
east  side  of  an  extensive  lobe  of  the  ice-sheet,  whose  central  cu 
rent   went  south    and  southeast;   then,  on  the  west  side   of  t 
same  glacial  lobe,  its  terminal  moraine  has  been  traced  from  ce 
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tral  Iowa  northward  by  Spirit  lake  and  lake  Ueatoa  to  the  Head 
of  the  Coteau  des  Prairies,  twenty  miles  west  of  lake  Traverse. 
This  moraine  was  formed  at  the  margin  of  the  areas  that  were 
OTerspiread'  by  the  ice  of  our  last  severely  cold  epoch. 

At  some  earlier  time  of  the  same  great  glacial  period,  the  ice^ 
covered  area  extended  much  farther  south,  to  northeastern  Kansas, 
into  Missouri  to  Saint  Louis,  and  to  southern  Illinois,  Indiana  and 
Ohio.  Within  this  area  and  entirely  surrounded  by  the  ice-sheet, 
a  district  about  150  miles*  lon^  from  north  to  south  and  100  mileSr 
wide,  lying  in  southwestern  Wisconsin  and  adjoining  parts  of  Illi- 
nois, Iowa  and  southeastern  Minnesota,  was  singularly  exempted 
from  glaciation.  The  picturesque  bluffs  of  rock  along  the  Missis- 
sippi from  lake  Pepin  to  La  Crosse  and  southward,  often  standing 
cot  isolated  and  alone  like  the  ruins  of  turreted  castles,  are  in  the 
region  which  has  no  till  and  has  not  been  planed  and  smoothed  by 
the  ice-sheet. 

The  end  of  the  glacial  period  was  brought  by  the  genial  influ- 
ence of  a  milder  climate  when  the  surface  of  the  ice-sheet  was 
melted  faster  than  ic  was  replenished  by  the  snowfall.     Its  depth 
and  extent  could  no  longer  increase,  but  were  thenceforth  gradually 
diminished.     While  the  ice  had  been  growing  deeper  and  much  of 
the  snow  that  fell  each  year  remained  unmelted,  its  surface  was 
probably  as  smooth  and  nearly  level  as  our  most  uniform  and  mo- 
notonous tracts  of  prairie  ;  and  its  vast  area  was  one  white  expanse, 
Qnflecked  by  pebbles,  earth  or  even  dust,  excepting  close  to  the 
'H>rder  where  its  progress  was  stayed  by  melting  and   the  drift 
J^hich  had  been  gathered  into  the  ice- mass  became  exposed  on 
'^  surface  and  was  carried  forward  and  heaped  at  its  margin. 

At  the  departure  of  the  ice,  the  scene  was  changed.  Its  surface 
^pon  large  areas,  reaching  probably  two  or  three  hundred 
^^iies  from  its  edge,  was  hollowed  into  basins  of  drainage  and 
^lanneled  by  streams  which  flowed  between  walls  of  ice.  The 
^^ulders,  gravel,  sand  and  clay  mingled  in  the  ice,  mostly  in  its 
lower  portion,  were  exposed  by  this  melting,  so  that  at  length, 
^^hen  only  a  small  thickness  of  the  ice  was  left,  its  surface  must 
Oave  been  covered  by  the  drift  which  it  had  contained. 

The  portion  of  North  America  which  was  overspread  by  the  ice- 
•heet,  and  from  which  it  disappeared  in  this  way,  was  of  ffreat  ex- 
^nt,  reaching:  from  the  north  part  of  the  United  States  to  the  Arc- 
tic ocean,  and   from   New  England  to  Dakota  and  westward  in 
British  America  to  the  Pacific.     The  melting  and  recession  of  this 
ice  began  at  its  southern  border  and  slowly  proceeded   northward. 
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Wherever  there  was  free  drainage  away  from  the  ice-sheet,  a  Iwrg 
part  of  the  materials  of  the  drift  which  had  been  gatherei 
up  into  it  fell  in  a  comparatively  loose,  unstratified  mass,  formioj 
the  upper  part  of  the  till  with  its  moderately  undulating  sur&cc 
and  covering  the  land  upon  which  the  ice  had  Iain,  whethe 
this  was  bed-rock,  a  ground-moraine,  or  till  formed  in  an  earlie 
glacial  epoch. 

Other  parts  of  the  drift  held  in  the  ice  were  washed  away  by  it 
streams  and  deposited  as  modified  drifts  forming  layers  of  gravel 
sand,  and  fine  silt,  in  the  valleys  along  which  the  flood  supplied  b; 
its  melting  descended  toward  the  ocean.  The  high  water  of  th 
rivers,  like  that  which  now  occurs  for  a  few  days  in  the  freshets  o 
spring,  was  then  maintained  through  the  eutire  summer,  and  thi 
was  repeated  yearly  till  the  glacial  sheet  had  retreated  beyoni 
their  lines  of  watershed.  The  abundant  supply  of  sediment  througl 
this  time  gradually  lifted  these  floods  upon  the  surface  of  thiol 
and  wide  plains,  sloping  with  the  valleys. 

Alter  the  departure  of  the  ice,  the  supply  of  both  water  andsedi 
ment  was  so  diminished  that  the  streams  could  no  longer  over 
spread  these  flood-plains,  and  add  to  their  depth,  but  were  thence- 
forth occupied  mainly  in  slow, excavation  and  removal  of  these  de 
posits,  leaving  remnauts  of  them  as  plains  or  terraces,  sometime; 
100  to  200  feet,  or  more,  above  their  present  channel.  The  con 
spicuous  bluffs  of  loess  bordering  the  Missouri  river  were  formed  ii 
this  way.  Along  the  Mississippi  the  flood-plain  of  modified  drif 
at  Brainerd  and  Saint  Cloud  has  a  his^ht  about  60  feet  above  th 
river  ;  at  Clearwater  and  Monticello,  70  to  80  f^et  ;  at  Dayton,  4 
feet;  and  at  Minneapolis,  25  to  30  feet  above  the  river  at  the  hea 
of  St.  Anthony's  falls. 

This  review  of  the  condition  of  Minnesota  during  the  glacis 
period  prepares  us  to  understand  how  the  glacial  Lake  Agassiz  wa 
formed  in  the  basin  of  the  Red  river  of  the  North  and  of  lake  Win 
nipeg  during  the  final  melting  and  gradual  recession  of  the  ic( 
sheet.  It  thus  belongs  to  the  closing  epoch  of  the  ice  age,  whe 
the  continental  glacier,  subdued  by  a  more  temperate  climate,  wa 
yielding  its  ground  between  northwestern  Minnesota  and  Hudso 
bay.  During  this  retreat  free  drainage  from  the  melting  ice  coul 
not  take  place,  because  the  descent  of  the  land  is  northward.  A 
soon  as  the  border  ot  the  ice  had  receded  beyond  the  watershe 
dividing  the  basin  of  the  Minnesota  from  that  of  the  Red  river,  it  i 
evident  that  a  lake,  fed  by   the  glacial  melting,  stood  at  the  foo 
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of  the  ice-fields,  and  extended  northward  as  they  withdrew  along 
the  fttlley  of  the  Red  river  to  lake  Winnipeg,  filling  this  valley  and 
its  branches  to  the  hight  of  the  lowest  point  over  which  an  outlet 
eoold  be  found.  Until  the  ice-barrier  was  melted  upon  the  area 
now  crossed  by  the  Nelson  river,  thereby  draining  this  glacial  lake, 
its  outlet  was  along  the  present  course  of  the  Minnesota  river.  At 
first  its  overflow  was  upon  the  nearly  level,  gently  undulating 
surface  of  the  drift,  about  1100  feet  above  the  sea,  at  the  west  side 
of  Traverse  and  Big  Stone  counties  ;  but  in  process  of  time  this  cut 
a  channel  here  125  to  150  feet  deep,  and  from  one  to  two  miles 
wide,  in  which  lie  Traverse  and  Big  Stone  lakes,  respectively  970 
and  962  feet  above  the  sea.  From  this  outlet  the  Red  river  valley, 
30  to  50  miles  wide,  stretches  315  miles  north  to  lake  Winnipeg 
which  is  710  feet  above  the  sea.  Along  this  entire  distance  there 
issYery  uniform  continuous  descent  of  a  little  less  than  one  loot 
per  mile.  The  drift  contained  in  the  ice-sheet  upon  this  area,  and 
the  silt  gathered  by  its  glacial  rivers,  were  here  df^posited  in  a  lake, 
shallow  near  its  mouth,  but  becoming  gradually  deeper  northward. 
Beyond  our  national  boundary  this  lake  covered  a  large  area, 
varying  from  100  to  200  miles  in  breadth  at  and  west  of  lake  Win- 
nipeg ;  and  its  total  length  appears  to  have  been  at  least  600  miles. 
Because  of  its  relation  to  the  retreating  continental  ice-sheet,  this 
lake  has  been  named  in  memory  of  professor  Louis  Agassiz,  the 
first  prominent  advocate  of  the  theory  that  the  drift  was  produced 
hy  land- ice. 

Under  the  direction  of  professor  Winchell,  the  state  geologist, 
it  was  a  part  of  my  work  last  summer  to  trace  the  course^  and  de- 
termine the  hight,  of  the  shore-line  of  this  ancient  lake.  This  was 
doae  in  July  and  August,  the  only  months  of  the  past  season  which 
had  8u£Bciently  dry  weather  for  entirely  satisfactory  progress  in 
such  exploration.  Horace  V.  Winchell  was  my  efficient  assistant 
as  rod-man  in  the  work  of  leveling,  by  which  the  hight  of  the 
tapper  beach  was  ascertained  along  its  whole  extent  examined. 
This  was  about  175  miles,  following  the  course  of  the  old  shore, 
extending  from  lake  Traverse  to  the  north  side  of  Maple  lake, 
twenty  miles  east  of  Crookston.  The  distance  that  it  includes  irom 
north  to  south  is  142  miles. 

BEACHES  OF  LAKE  A0A8SIZ. 
[For  a  map  of  these,  see  tig.  3,  plate  1 .] 

The  upper  or  Herman  beach.  Along  nearly  the  whole  of  this 
distance  there  exists  a  remarkable  deposit  of  beach  gravel  and  sand, 
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forming  a  continuous,  smoothly  rounded  ridge,  such  as  is  found 
alon*;  any  part  of  the  shores  of  the  ocean  or  of  our  great  lakes 
where  the  land  sinks  in  a  gently  descending  slope  beneath  the 
water-level.  Usually  the  beach  of  lake  Agassiz  is  a  ridge  three 
to  ten  feet  above  the  land  next  to  it  on  the  side  that  was  away 
from  the  lake,  and  ten  to  twenty  feet  above  the  land  adjoining  it 
on  the  side  where  the  lake  lay.  In  breadth  this  beach-ridge  vari^i 
from  ten  to  twenty-five  or  thirty  rods.  It  is  thus  a  broad  wave- 
like  swell,  with  a  smooth,  gracefully  rounded  surface. 

Such  being  a  section  across  the  beach,  remember  that  this  ridge 
extends  along  the  whole  distance  that  we  have  explored,  with  only 
here  and  there  gaps  where  it  has  been  cut  throus;h  by  streams  and 
rare  intervals  of  a  quarter  or  a  half  mile  or  at  the  longest  two  or 
three  miles  where  the  outline  of  the  lake  shore,  or  the  direction  of 
the  shore-currents,  prevented  such  accumulation.    We  find  similar 
interruptions  in  the  beaches  of  present  lakes  and  on  the  sea-coast; 
and  like  these  modern  deposits  the  beach  of  lake  Agassiz  varies  con- 
siderably in  its  size,  having  in  any  distance  of  five  miles  some  por- 
tions five  or  ten  feet  higher  than  others,  due  to  the  unequal  power 
of  waves  and  currents  at  these  parts  of  the  shore.    The  moderate^ 
slope  of  the  land  toward  lake  Agassiz  was  favorable  for  the  forma- 
tion of  a  beach-ridge,  and  it  has  been  clearly  traced  as  one  continu- 
ous formation  along  this  distance  of  175  uiiles.    In  calling  it  con— 
tinuous,  we  mean  that  whenever  it  is  interrupted  it  is  found  a  littles 
distance  farther  alon^,  beginning  again  at  very  closely  the  sam^ 
bight. 

The  gaps  where  the  beach  is  not  a  distinctly  traceable  ridge-like* 
deposit  of  gravel  and  sand,  cannot  exceed  one-twentieth  of  its 
whole  course.    In  a  few  places  the  lake  has  undermined  its  shore, 
forming  a  terrace  in  the  till,  with  no  definite  beach-deposit,  th^ 
work  of  the  waves  having  been  to  erode  and  carry  away  rather  than 
to  accumulate.    In  other  places,  sometimes  two  or  three  miles  in^ 
length,  the  area  where  this  ancient  lake  had  its  margin  is  a  marsh, 
or  shaking  bog,  full  of  spring  water,  and  rough  with  hummocks 
of  grass,  which  grows  luxuriantly,  but  is  safe  from  the  hay -makers 
because  teams  cannot  be  driven  upon  these  tracts. 

Nearly  everywhere  along  the  course  of  this  beach  of  lake  Agassis 
the  laud  upon  each  side  is  till,  or  unstratified  clay,  containing 
some  intermixture  of  sand  and  gravel  and  occasional  stones  and 
boulders.  The  material  of  the  beach-ridge  is  remarkably  in  con- 
trast with  this  adjoining  and  underlying  till,   for  it  includes  no 
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day  but  consists  of  stratified  sand  and  gravel,  the  largest  pebbles 
being  usaally  from  two  or  three  to  six  inches  in  diameter. 

When  lake  Aga^siz  stood  at  its  greatest  bight  and  formed  the 
upper  beach,  its  outlet  was  about  85  feet  above  the  present  surface 
of  lake  Traverse,  or  1055  feet  above  the  sea.  The  channel  which  at 
this  time  had  been  excavated  in  the  drift  by  its  outflow  was  30  to 
4D  feet  deep  along  the  distance  of  about  fifty  miles  where  low  are 
lake  Traverse,  Brown^s  valley,  and  Big  Stone  lake.  This  beach  is 
crossed  by  the  Breckenridge  line  of  the  Saint  Paul,  Minneapolis 
k  Manitoba  railway  at  a  point  about  one  and  a  half  miles  north- 
west from  Herman. 

The  Norcrosb  beach.  Two  lower  beaches,  of  the  same  character 
as  to  furm,  size,  and  material,  with  the  highest,  were  also  noted; 
their  course  was  traced  through  long  distances;  and  their  hight 
was  determined  by  our  leveling.  At  the  next  epoch,  after  that  of 
the  upper  or  Herman  beach,  when  the  lake-level  was  again  nearly 
stationary  long  enough  to  form  a  ridge  of  gravel  and  sand  upon 
its  shore,  the  outlet  had  been  eroded  about  30  feet  deeper  than  at 
the  time  of  the  upper  beach,  but  was  still  55  feet  above  the  present 
hike  Traverse  and  Brown^s  valley.  The  beach  of  lake  Agassiz 
when  it  had  this  lower  level  is  crossed  by  the  Breckenridge  railway 
line  at  Norcross,  live  miles  northwest  of  Herman.  This  is  accord- 
ingly named  the  Norcross  beach.  Its  course  and  bight  have  been 
determined  through  an  extent  of  a  hundred  and  fifty  miles  from 
Norcross  northward  to  a  point  twenty-five  miles  north  of  Maple 
lake  and  ten  miles  beyond  Red  Lake  Falls. 

The  Campbell  beach.  A  third  series  of  beach-deposits  of  similar 
extent  and  conspicoous  development  with  the  foregoing,  was  formed 
when  the  outlet  of  lake  Agassiz  had  been  lowered  some  50  feet 
more,  completins:  the  excavation  of  its  channel  to  the  present  beds 
of  Traverse  and  Big  Stone  lakes.  The  beach  of  this  third  stage  of 
lake  Agassiz  crosses  the  township  of  Campbell  in  southern  Wilkin 
county  from  southwest  to  northeast,  and  hence  it  is  denominated 
the  CampfteW  beach.  The  course  of  this  formation  through  Wilkin 
and  Clay  counties  has  been  noted  at  a  few  places,  and  is  thus 
known  approximately.  Through  its  uext  one  hundred  miles,  from 
the  Wild  Rice  river  to  the  Tamarack  river,  it  has  been  traced  con- 
tinnously.  For  forty  miles  next  beyond  Red  Lake  river  the  old 
Pembina  trail  lies  most  of  the  way  upon  this  beach.  It  has  been 
explored  to  the  north  line  of  Marshall  county,  sixty  miles  beyond 
Haple  lake. 


144  £Lsy£i!rrH  ankual  bepobt. 

Three  distinct  series  of  beach -ridges  of  gravel  and  sand  fv 
formed  by  lake  Agassiz  at  successive  stages  of  bight  during 
cess  of  deepening  the  channel  by  which  it  outflowed  south 

THE  BED  RIVER  VALLEY. 

The  central  part  of  the  basin  of  lake  Agassiz,  within  th 
of  Minnesota  and  Dakota,  now  drained  by  the  Red  river, 
exceedingly  flat  surface,  sloping  imperceptibly  northward, 
from  each  side  to  its  central  line.  The  Red  river  has  its 
along  the  axial  depression,  where  it  has  cut  a  channel  20  tc 
deep.  It  is  bordered  by  only  few  and  narrow  areas  of  bott< 
instead  of  which  its  banks  usually  rise  steeply  on  one  side 
moderate  slopes  on  the  other,  to  the  lacustrine  plain  which 
reaches  nearly  level  ten  to  twenty-five  miles  from  the  riv 
tributaries  cross  the  plain  in  similar  channels,  which,  as  i 
Red  river,  have  occasional  gullies  connected  with  them,  dry  t 
the  most  of  the  year,  varying  from  a  few  hundred  feet  to  a 
more  in  length.  Between  the  drainage  lines,  areas  often 
fifteen  miles  wide  remain  unmarked  by  any  water-course 
highest  portions  of  these  tracts  are  commonly  from  two  to 
above  the  lowest. 

This  vast  plain,  twenty-five  to  fifty  miles  wide,  lying  half ; 
nesota  and  half  in  Dakota,  and  stretching  from  lake  Trave 
Breckenridge  north  to  Winnipeg,  is  the  widely  famed  He 
valley.  The  material  of  the  lower  part  of  this  ancient  1 
shown  in  the  banks  of  the  Red  river  and  reaching  severs 
from  it,  is  fine  clayey  silt,  horizontally  stratified  ;  but  at  iii 
end,  in  Traverse  county  and  the  south  half  of  Wilkin  < 
and  upon  large  areas  of  each  side  of  this  plain,  it  is  mainly  i 
ified  boulder-clay,  which  differs  from  the  rolling  or  undulat 
of  the  adjoining  region  only  in  having  its  surface  nearly  flat 
these  formations  are  almost  impervious  to  water,  which  tl 
in  the  rainy  season  fills  their  shallow  depressions,  but  none  < 
are  so  deep  as  to  form  permanent  lakes.  Even  sloughs  whi 
timie  marshy  through  the  summer  are  infrequent,  but,  whe 
do  occur,  cover  large  areas,  usually  several  miles  in  extent. 

On  all  the  area  drained  by  the  Red  river  in  Minnesota  t 
cial  drift  is  so  thick  that  no  exposures  of  the  underlying 
have  been  found.  The  depth  of  the  drift  here  is  nearly  tb 
as  its  average  throughout  the  western  half  of  the  state,  ( 
100  to  250  feet.    The   prominent  topographic  features  of 
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region  are  doubtless  due  to  the  form  of  the  underlying;  rock- 
rnriace,  upon  which  the  drift  is  spread  in  a  sheet  of  somewhat  uni- 
'onn  thickness. 

Erosion,  before  the  ice  age,  had  sculptured  the  rocks  which  are 
i^erywhere  buried  and  concealed  under  this  universal  drift-sheet, 
Ldd  had  formed  the  broad  nearly  level  depression  of  the  Bed  river 
ralley,  which  is  1000  to  800  feet,  from  south  to  north,  above  the  sea. 
Slopes  and  terraces  of  these  rocks  beneath  the  drift  cause  the  rise 
»«tttward  from  this  valley  to  the  lake-sprinkled  plateau,  1300  to 
LSOO  feet  above  the  sea,  which  reaches  from  Glenwood,  Alexan- 
dria and  Fergus  Falls,  to  the  sources  of  the  Mississippi.    For  ex- 
iULiiple,  though  the  traveler  finds  no  ledge  of  rock  in  going  from 
^he  Red  river  at  Fargo  and  Moorhead  seventy-five  miles  east-north- 
east to  Itasca  lake,  we  yet  believe  that  the  form  of  the  surface, 
marked  by  two  remarkable  terraces,  is  due  to  that  of  the  bed-rock. 
The  flat  of  the  Red  river  valley  extends  from  Moorhead  to  about 
six  miles  east  of  Olyndon,  with  a  slight  ascent  of  about  50  feet  in 
theae  fifteen  miles.     The  next  two  or  three  miles  rise  200  feet  to 
the  top  of  a  terrace  which  reaches  from  south  to  north  the  whole 
length  of  the  Red  river  valley  in  Minnesota,  though  it  is  not  all 
the  way  so  distinct  nor  so  high  as  here.     Beyond  this  ascent  the 
surface  is  again  nearly  level,  being  a  sheet  of  slightly  undulating 
or  rolling  till,  with  a  rise  of  perhaps  four  or  five  feet  per  mile, 
through  twenty-five  miles  eastward.     Next  is  a  terrace,  also  reach- 
ing a  long  distance  froth   north    to  south,  which  is  ascended  in 
three  or  four   miles,  rising  about  300  feet,  to  the  White  Earth 
Agency,  which  thus  commands  a  very  extensive  western  prospect. 
Thence  a  more  rolling  plateau  extends,  with  little  change  in  the 
Average  bight,  thirty  miles  eastward  to  Itasca  lake. 

In  like  manner  the  elevation  of  the  Coteau  des  Prairies,  in 
wuthwestern  Minnesota,  15u0  to  2000  feet  above  the  sea,  and  the 
terrace-like  ascent  at  the  west  side  of  the  flat  Red  river  valley  in 
Dakota,  lying  at  a  distance  of  twenty  to  thirty  milea  west  of  the 
Bed  river,  and  stretcliing  from  the  south  bend  of  the  Sheyenne 
river  north  to  the  British  line  where  it  is  called  Pembina  moun- 
tain, are  undoubtedly  due  to  the  contour  of  the  bed-rock,  rather 
than  to  differences  in  the  thickness  of  the  drift. 

The  till  upon  each  side  of  lake  Agassiz  has  a  moderately  undu- 
lating and  rolling  surface.  Within  the  area  that  was  covered  by 
this  lake  it  has  a  much  smoother  and  more  even  contour,  but  has 
been  only  slightly  stratified.     The  action  of  its    waves  gathered 

from  this  deposit  of  till,  which  was  the  lake-bed,  the  gravel  and 
10 
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sand  of  its  beaches  ;  and  corresponding  deposits  of  stratified  da; 
derived  from  the  same  erosion  of  the  till,  sank  in  the  deeper  pa 
of  the  lake.  But  these  sediments  were  evidently  of  small  amoan 
and  are  not  noticable  upon  the  greater  part  of  this  lacustrine  an 
which  consists  of  a  smoothed  sheet  of  till.  The  position  of  tl 
thick  beds  of  stratified  fine  silt  and  clay  in  the  central  depressit 
of  the  Red  river  valley,  shows  that  they  were  not  deposited  by  tl 
waters  of  lake  Agassiz,  which  must  have  spread  them  more  gene 
ally  over  its  entire  area ;  but  instead  appears  to  prove  that  tlu 
were  brought  by  the  rivers  which  flowed  into  this  hollow  az 
along  it  northward  after  the  glacial  lake  Agassiz  had  been  redact 
to  its  present  representative,  lake  Winnii>eg. 

Wells  within  this  area  show  the  character  and  depth  of  the  drill,  bat  m 
that  we  have  learned  of  within  the  basin  of  lake  Agassiz  in  Miniiesota  a 
certainly  known  to  penetrate  through  this  formation.  The  nearest  point 
onr  state  at  which  the  exact  depth  of  the  drift  is  known  is  Herman,  aboni 
mile  ontside  the  npper  beach,  where  the  till  or  stony  clay,  yellow  near  tl 
surface  bat  bluish  below,  reaches  to  the  depth  of  124  feet,  beyond  which  awn 
was  drilled  65  feet  in  rock,  mostly  mica  schist.  At  Campbell  a  well  260  ft 
deep  went  all  the  way  in  till,  excepting  occasional  layers  of  sand  and  pvn 
mostly  thin,  but  at  one  place  eight  feet  thick,  from  165  to  173  feet  below  the  t( 
At  Fargo,  in  Dakota,  the  first  95  feet  were  stratified  clay;  next  was  a  layer 
gravel,  10  feet;  then  till,  115  feet;  below  which  the  remaining  42  feet  wc 
probably  Cretaceous  strata,  being  soft,  dark  blue  shale,  32  feet ;  coarse  sand-rw 
6  feet ;  and  a  second  shale,  4  feet,  in  which  the  well  stopped  at  a  total  dep 
of  262  feet  * 

Deep  wells  farther  north  in  the  Red  river  valley  are  at  Ada,  217  feet;  m 
Crookston,  190, 195,  and  205  feet ;  at  Grand  Forks,  in  Dakota,  265  feet; 
South  Angus,  eighteen  miles  north  of  Crookston,  253  feet;  and  at  Saint  Vi 
cent,  165  feet.  Perhaps  none  of  these  wells,  excepting  those  at  Herman  a 
Fargo,  reach  through  the  drill ;  but  the  two  mentioned  at  Grand  Forks  a 
Saint  Vincent,  which  yield  salty  and  alkaline  water,  may  go  below  it,  and  if 
the  stratified  gravel  and  sand  in  which  they  stop  are  of  Cretaceous  age. 

The  fame  of  this  valley  for  its  large  harvests  of  No.  1  hard"  wheat,  aven 
ing  twenty  bushels  to  the  acre,  is  nearly  equaled  by  the  unenviable  repataiti 
of  the  wa^er  supplied  by  its  wells.  The  drift  upon  this  part  of  the  state  o 
tains  much  of  the  carbonates  and  sulphates  of  lime  and  magnesia,  derived  li 
the  Cretaceous  strata  which  covered  this  area  and  were  ploughed  up  by  thei 
sheet,  mixed  with  much  drift  from  the  region  of  granites,  gneiss  and  crystal] 
schists  on  the  northeast,  and  redeposited  as  till.  These  alkaline  ingredie 
of  the  soil  are  ot^u  seen  in  the  dry  season  forming  a  white  or  gray  effloreseei 
resembling  frost,  sometimes  a  quarter  of  an  inch  thick. 

Wheat  thrives  better  where  the  soil  contains  a  considerable  proportiim 
these  alkaline  salts,  so  that  their  presence  throughout  the  Red  river  valley 
one  principal  canoe  of  its  snperiority  in  wheat-raising ;  and  this,  grown  f 

si^riba  ISCTikiriaB,  1871,  p.  801. 
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after  year,  gradually  takes  away  these  ingredients  and  prepares  the  land  for 
other  crops.  Bat  their  effect  ai  dissolved  everywhere  in  wells  and  streams 
ptrtiy  offsets  this  benefit,  and  makes  the  water  of  all  this  region  objectionably 
hard,  and  often  in  wells  and  springs  noticeably  bitter  or  salt,  especially  ia  the 
northern  part  of  this  valley  both  in  Minnesota  and  Dakota. 

These  waters,  too,  more  readily  than  pure  water,  decompose  the  wooden 
eubiiig.  which,  being  the  most  convenient  and  cheapest  material,  is  too  com- 
iBOQly  used  in  the  wells  of  this  region  destitute  of  stoae-quarries.  Usaally 
tfaeae  wells  after  a  few  weeks  or  m  mths  become  offensive  to  taste  and  smell ; 
the  water  is  discolored,  gives  off  sulphureted  hydrogen,  and  horses  and  cattle 
leAiae  to  drink  it  or  are  made  sick  by  it.  Let  such  wells  be  pumped  so  as  to  fill 
Hum  with  new  water  every  day,  and  these  offensive  qaalities  are  principally 
removed.  Instead  of  wood  the  material  for  lining  wells  ought  to  be  stone,  iron 
pipe  or  bricks,  the  last  of  which  are  m'^nafactured  at  many  places,  and  may  be 
made  almost  anywhere,  from  the  stratified  clay  along  the  Red  river,  of  excel- 
lent quality  and  at  moderate  cost. 

AriesuM  wdU  have  been  obtained  at  many  places  in  this  valley.  Usually  in 
itasoathem  part,  as  far  northward  as  Crookston,  theiv  water  has  less  alkali  in 
lolation  than  the  shallower  surface  wells.  The  largest  fiow  yet  found  is  on  the 
Fmulain  Valley  farm,  owned  by  C.  H.  Brush  &  Co.,  situated  four  miles  east 
of  Campbell.  This  well  went  56  feet  in  till  to  a  layer  of  sand  which  i^  known 
to  be  lU  feet  thick  and  was  not  penetrated  at  this  depth,  making  a  total  of  66 
feet.  The  diameter  of  the  pipe  is  one  foot,  reduced  below  to  seven  inches  A 
hB|e  Ktream  of  very  clear  cold  water  is  constantly  flowing  away  from  this  well, 
itintimated  volume  beiog  seven  or  eight  barrels  per  minate.  or  about  250 
giUoQs.  It  has  been  flowing  at  this  rate  more  than  a  year.  This  water  is  of 
excellent  quality  for  house  and  farm  use,  but  is  hard  and  slightly  irony,  and 
deposits  a  rusty  sediment  in  the  channel  of  the  stream.  Its  temperature  is  46 
degrees  Fahrenheit. 

'I  he  Ada  town- well,  217  feet  deep,  four  inches  in  diameter,  supplies  a  stream 
which  partly  fills  a  one-inch  pipe.  It  was  bored  last  spring,  and  has  since  been 
nmningat  the  rateof  about  a  hundrel  barrels  per  day.  This  water  is  very 
'nDiparent,  and  forms  no  irony  sediment.  Its  cool  temperature,  47  degrees 
fihrenheit.  and  its  pTirity^  being  called  soft  water,  nearly  equal  to  rain-water 
fer  washing,  make  this  a  very  satisfactory  investment  for  the  town.  Its  cost 
was  about  |500. 

Another  well,  nearly  like  the  last  in  the  amount  of  fiow  and  character  of  the 
water,  is  at  E.  S.  Corser^s  elevator  at  Carman,  one  mile  south  of  Crookston. 
It!  depth  is  190  feet. 

Tbe  deepest  well  learned  of  in  the  Red  river  valley  is  at  Grand  Forks,  265 
^  deep.  This  has  an  artesian  flow;  but  at  the  time  of  my  visit  in  last  August, 
itiiateof  flow,  probably  because  the  pipe  had  become  choked  with  sand  and 
day,  was  very  small,  not  amounting  to  more  than  two  or  three  barrels  in 
twenty-four  hours.  This  water  has  a  decidedly  brackish  taste,  and  is  therefore 
vwtldcMfor  any  ordinary  use.  The  well  at  Saint  Vincent,  165  feet  deep,  is  of  the 
Mm  alkaline  character.  Both  were  bored  to  supply  wat?r  for  locomotive-? 
WteHmot  be  used  because  of  their  mineral  residue. 

It  nay  be  that  these  very  deep  wells  derive  their  alkaline  and  salty  watjr  from 
strata;  bat  some  shallower  artesian  wells  in  this  north  part  of  the 
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Bed  river  valley  get  qnite  brackish  water  from  layers  of  gravel  and  sand  cod* 
tained  in  the  drift  One  of  these  is  on  the  farm  of  £.  N.  Davis,  in  the  aoatk 
edge  of  Kittson  county,  about  thirty  miles  south  of  the  national  boundary.  This 
18  45  feet  deep,  and  was  bored  in  a  quarter  of  a  day  with  an  ordinary  two-inch 
auger.  Its  flow  has  continued  nearly  constant  through  more  than  a  year,  at  the 
rate  of  three  pailfuls  a  minute,  or  more  than  three  hundred  barrels  daily.  Its 
temperature  is  42  degrees.  Though  salty  to  the  taste,  it  was  drank  freely  by 
farm- stock  through  all  last  winter  with  no  apparent  i^jary,  and  it  has  beea 
used  by  people  as  the  only  water  for  drinking  and  cooking  through  several 
weeks  of  drouth,  l  he  bight  to  which  it  will  rise  is  known  to  be  more  than  23 
feet,  at  which  bight  the  flow  seemed  to  be  undiminished. 

The  upward  pressure  and  abun  lant  supply  of  water  in  these  wells  show 
that  the  water-bearing  layers  of  stratified  drift  enclosed  in  the  till  are  con- 
tinuous through  long  distances  and  descend  from  a  higher  level.  The  veins  of 
soft  water  found  at  the  depth  of  about  200  feet  at  Ada  and  Carman  probably 
have  their  sources  upon  the  high  land  twenty  miles  distant  eastward. 

THE  OUTLET   OP   LAKE    AQABSIZ. 

The  excavation  of  the  remarkable  valley  occupied  by  the  Minne- 
sota river  was  6rst  explained  in  1868  by  general  G.  K.  Warren,*^ 
who  attributed  it  to  the  outflow  from  this  ancient  lake  that  filleA 
the  basin  of  the  Red  river  and  lake  Winnipeg.    This  valley  omr 
channel  begins  at  the  northern  part  of  lake  Traverse,  and  first  ex — 
tends  southwest  to  the  head  of  this  lake,  thence  southeast  to  MaiL — 
kato,  and  next  north  and  northeast  to  the  Mississippi  at  FortSneL — 
ling,  its  length  being  about  250  miles.     Its  width  varies  from  on.^ 
to  four  miles,  and  its  depth  is  from  100  to  225  feet.     The  countr3^ 
through    which    it    lies,    as   far  as  to  Carver,  about  twenty-fiv^« 
miles  above  its  junction  with   the   Mississippi,   is   a  nearly  lev^l 
expanse  of  till,  only  moderately   undulating,  with  no  prominecfc^t 
hills  or  notable  depressions,  excepting  this  deep  channel  and  tbos-'C 
formed  by  its  tributary  streams.     Below  Carver  it  intersects  a  bel  ^ 
of  terminal  moraine,  composed  of  hilly  till.     Its  entire  course  i* 
through  a  region  of  unmodified  drift,  which  has  no  exposures  a^ ^ 
solid  rock  upon  its  surface. 

Bluffs  in  slopes  from  twenty  to  forty  degrees,  and  rising  100  t^^ 
200  feet  to  the  general  level  of  the  country,  form  the  sides  of  thi 
trough-like  valley.  They  have  been  produced  by  the  washing  awa; 
of  their  base,  leaving  the  upper  portion  to  fall  down  and  thus  tak^ 
its  steep  slopes.     The  river  in  deepening  its  channel  has  been  cun^^ 
stantly  changing  its  course,  so  that  its  current  has  been  turnec^ 
alternately  against  the  opposite  sides  of  its  valley,  at  some  iim^ 

*  Mneotlie  above  was  written.  Uie  lamented  death  of  this  distingruished  soldier  and  en-^ 
Ifineer,   whoHo  interest  in  Roienec  iwlded   much  to  our  knowledge  of  the  geoKnpbjT 

IfooloKry  of  the  Northwest,  otvurred  Au^:    8,  lifS'i. 
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undermining  every  portion  of  them.     In  a  few  places  this  process 

is  still  going  forward,  but  mainly  the  course  of  the  Minnesota  river 

is  in  the  bottomland.    Comparatively  little  excavation  has  been 

done  by  the  present  river.     As  we  approach  its  source,  it  dwindles 

ioasmall  stream,  flowing  through  long  lakes,  and  we  finally  pass 

to  lake  Traverse,  which  empties  northward  :  yet  along  the  upper 

Minnesota  and  at  the  divide  between  this  and  the  Red  river,  this 

valley  or  channel  and  its  enclosing  bluffs  are  as  remarkable  as 

along  the  lower  part  of  the  Minnesota  river.     It  is  thus  clearly 

shown  to  have  been  the  outlet  of  lake  Agassiz,  excavated  while  the 

melting  ice-sheet  supplied  extraordinary  floods,  much  greater  in 

Tolume  than  the  combined  waters  of  the  Minnesota  and  Nelson 

rivers  at  the  present  time. 

This  valley  in  many  places  cuts  through  the  sheet  of  drift,  and 
reaches  the  underlying  rocks,  which  have  frequent  exposures  along 
its  entire  course  below  Big  Stone  lake.  This  excavation  shows 
that  the  thickness  of  the  general  drift-sheet  upon  this  part  of  Min- 
nesota averages  about  150  feet. 
^  Lakes  Traverse  and  Big  Stone  are  from  one  to  one  and  a  half 
miles  wide,  mainly  occupying  the  entire  area  between  the  bases  of 
the  bluflFs,  which  rise  about  125  feet  above  them.  Lake  Traverse 
is  fifteen  miles  long  ;  it  is  mostly  less  than  ten  feet  deep  and  its 
greatest  depth  probably  does  not  reach  twenty  feet.  Big  Stone 
lake  is  twenty-six  miles  long,  and  its  greatest  depth  is  reported  to 
^  from  fifteen  to  thirty  feet.  The  portion  of  the  channel  between 
these  lakes  is  widely  known  as  Brown's  valley.  As  we  stand  upon 
the  bluflFs  here,  looking  down  on  these  long  and  narrow  lakes  in 
their  trough-like  valley,  which  extends  across  the  five  miles  be- 
tween them,  where  the  basins  of  Hudson  bay  and  the  gulf  of 
Mexico  are  now  divided,  we  have  nearly  ihe  picture  which  was 
presented  when  the  melting  ice-sheet  of  British  America  was 
pouring  its  floods  along  this  hollow.  Then  the  entire  extent  of  the 
valley  was  doubtless  filled  every  summer  by  a  river  which  covered 
^1  the  present  areas  of  flood-plain,  in  many  places  occupying  as 
great  width  as  these  lakes. 

General  Warren  observes  that  lake  Traverse  is  probably  due  to 
*  partial  silting  up  of  the  channel  since  the  outflow  from  the  Red 
iTer  basin  ceased,  the  Minnesota  river  at  the  south  having  brought 
in  sufiBcient  alluvium  to  form  a  dam  ;  while  Big  Stone  lake  is 
similarly  referred  to  the  sediment  brought  into  the  valley  just  be- 
low it  by  Whetstone  river.  Twenty-five  miles  from  Big  Stone 
Ijike,  the  river  enters  Lac  qui  Parle,  which  extends  eight  miles, 
^ilh  a  width  varying  from  one-half  to  three-fourths  of  a  mile  and 
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a  maximum  depth  of  twelye  feet.  This  lake,  as  general  Wari 
suggests,  has  been  formed  bj  a  barrier  of  stratified  sand  and  : 
which  the  Lac  qui  Parle  river  has  thrown  across  the  yalley. 

THE  KOBTHEBN  BABBIEB 

by  which  the  water  of  lake  Agassiz  was  restrained  from  flowing 
the  direction  of  the  present  drainage,  to  Hudson  bay,  is  suppo 
by  general  Warren  to  have  been  an  elevation  of  the  land  mi 
above  its  present  hight  northeast  of  lake  Winnipeg.  He  thii 
this  elevation  was  shared  by  other  northern  portions  of  No 
America,  and  that  these  regions  have  recently  been  depressed 
least  several  hundred  feet.  The  depths  of  the  great  lakes,  s 
many  topographic  features  of  the  interior  of  the  continent,  besit 
this  channel  of  lakes  Traverse  and  Big  Stone  and  the  Minnesi 
river,  appear  to  him  to  support  this  opinion.  Instead  of  this, 
believe  that  the  surface  of  the  continent  had  nearly  the  same  fo: 
then  as  now,  and  that  the  continental  ice-sheet,  resting  on  t 
land  in  a  solid  mass  of  great  depth,  formed  the  northern  shore 
lake  Agassiz  and  was  the  barrier  that  prevented  its  flowing  in 
Hudson  bay. 

Before  adducing  the  evidence,  apparently  amounting  to  positi 
proof,  of  this  glacial  origin  of  lake  Agassiz,  which  is  drawn  frc 
our  exploration  of  its  beaches  and  determination  of  their  hight,  ^ 
ought  to  mention  that  professor  Dana's  and  general  Warrei 
theory  of  an  elevation  of  the  northern  part  of  the  continent,  durii 
the  ice  age  or  since  that  time,  followed  by  subsidence  to  its  pn 
ent  hight,  is  opposed  and  disproved  by  the  general  occurrence 
sea-beaches  and  marine  shells  above  the  present  sea-level  all  aloi 
our  northern  shores.  They  show  that  the  ocean  in  these  rece 
epochs  covered  more  of  the  land  than  now  in  northern  latitude 
that  is,  that  the  elevation  of  the  land,  as  compared  with  the  » 
level,  was  less  instead  of  greater  than  at  present.  More  than  il 
the  hight  at  which  these  recent  marine  deposits  and  sea-shells  t 
found,  increases  from  south  to  north.  In  New  Hampshire  a 
Maine  it  is  from  50  to  300  feet  above  our  present  sea-level ;  in  t 
St.  Lawrence  valley,  about  600  feet ;  and  on  the  coast  of  Labrad 
about  Hudson  bay,  and  in  Greenland,  600  to  1500  feet.  Our  pr 
that  the  ice-sheet  was  the  northern  barrier  of  lake  Agassiz,  a 
gives  us  an  answer  to  the  question  why  the  sea-level  ""thus  n 
higher  than  now  toward  the  north. 

The  three  series  of  beach  deposits  before  described  (mapped  in 
3,  plate  ]).  which  mark  the  shores  of  lake  Agassiz  at  as  man}'  feta 
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ofitshight,  bave  each  been  traced,  and  their  altitude  determined, 
ihroogh  an  extent  of  about  150  miles  from  south  to  north ;  and  each 
ofthem,  like  the  old  sea-level,  is  found  to  have  a  gradual  ascent  north- 
ward, as  compared  with  the  prenent  level-line,  or  the  surface  which 
a  body  of  water  would  have  now,  if  confined  in  this  valley.  As  be- 
fore stated,  these  beaches  were  formed  at  epochs  when  the  lake-level 
was  nearly  stationary  for  a  considerable  time  during  the  excava- 
tion of  its  channel  of  outlet  at  lake  Traverse  and  southward.  The 
hight  of  the  mouth  of  the  lake  and  its  outflowing  river  was  at  the 
time  of  the  upper  or  Herman  beach  85  feet  above  lake  Traverse ; 
at  the  time  of  the  Norcross  beach  this  outlet  had  been  lowered  30 
feet;  and  when  the  Campbell  beach  was  formed,  it  was  nearly  at  the 
present  level  of  lake  Traverse. 

Onr  exploration  and  leveling  along  the  upper  beach  extended 
from  the  north  end  of  lake  Traverse  about  25  miles  eastward  to 
Herman  and  thence  about  140  miles  north  to  Maple  lake.  Through 
this  distance  it  lies  from  fifteen  to  thirty  miles  east  of  the  Red  riv- 
er. The  ascent  of  this  beach  northward  is  at  the  rate  of  about 
fonr-tenths  of  a  foot  per  mile  in  its  southern  portion  for  about  60 
miles,  lying  in  Traverse,  Stevens,  Grant,  Otter  Tail  and  Wilkin 
counties.  Farther  north,  through  its  remaining  80  miles  in  Clay, 
Norman  and  Polk  counties,  its  rate  of  ascent  is  considerably  great- 
er, Yarying  from  three-fourths  of  a  foot  to  one  and  a  half  feet  per 
mile.  In  all,  the  suriace  of  lake  Agassiz  at  this  time  of  its  great- 
»t  hight  ascended  northward,  above  a  line  now  level,  125  feet  in 
these  142  miles,  from  1055  feet,  very  nearly,  above  sea  in  Traverse 
county,  to  1180  feet,  very  nearly,  at  the  north  side  of  Maple  lake, 
twenty  miles  east-southeast  from  Crookston.  Through  this  dis- 
^ce  the  upper  beach  clearly  marks  one  continuous  shore-line ; 
*nd  the  accuracy  of  our  leveling  is  attested  by  close  agreement 
^th  railroad  surveys  at  five  widely  separated  points. 

Before  lake  Agassiz  had  fallen  below  the  line  of  this  upper 
beach  in  the  south  half  of  its  explored  extent,  it  had  formed  a 
slightly  lower  parallel  beach,  three-fourths  to  one  and  a  half  miles 
distant,  through  the  northern  third  of  Clay  county  ;  and  this  sec- 
ondary beach,  sometimes  double  or  treble,  was  noted  at  several 
places  along  the  next  thirty  miles  northward.  The  continuation 
of  this  beach  at  the  northwest  side  of  Maple  lake  was  accumulated 
when  lake  Agassiz  had  fallen  at  this  latitude  about  fifteen  feet  be- 
low its  highest  line.  Here  it  is  the  second  of  a  series  of  four  well- 
defined  beach-ridges  below  the  upper  or  first  beach,  which  were 
formed  when  the  lake  had  fallen  successively  about  8, 15,  30  and  40 
feet  from  its  highest  level.  Yet  all  these  beaches  were  accumulated 
while  the  lake  remained  with  only  very  slight  depression  of  level. 
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not  sufficient  for  the  formation  of  any  secondary  beach-ridge,  along 
its  southern  part  for  some  75  miles  northward  from  lake  Trayerac 
and  Herman. 

The  Norcross  beach  has  been  explored  and  its  hight  measured 
through  a  length  of  150  miles.  In  this  distance  it  ascends  north 
ward  about  70  feet  by  a  nearly  uniform  slope  of  a  little  less  than  i 
half  foot  per  mile.  The  amount  that  the  surface  of  lake  Agasbi: 
had  fallen  at  this  time  from  its  highest  level  was  30  feet  in  Tra 
verse  and  Grant  counties,  50  feet  in  northern  Clay  county,  and  9^ 
feet  northwest  of  Maple  lake.  Its  fall  in  this  extent  of  150  mile 
had  been  thus  60  feet  more  at  the  north  than  at  the  south  end 
Double  and  multiple  ridges  occur  along  the  northern  half  of  thu 
distance,  and  show  that  the  lake-level  at  the  time  of  formation  of 
the  Norcross  beach  fell  five  to  ten  feet  northward  while  it  remained 
without  change  or  with  less  change  than  was  required  to  form  ad- 
ditional beach-ridges  southward. 

The  hight  of  the  Campbell  beach,  formed  when  the  outlet  had 
been  excavated  to  the  level  of  lake  Traverse,  is  known  along  a  dis- 
tance of  135  miles,  in  which  its  northward  ascent  was  at  first  50 
feet,  and  afterward  only  about  25  feet.  This  continued  depression 
of  the  lake  northward,  while  it  remained  with  slight  or  no  change 
southward,  is  indicated,  similarly  with  the  foregoing,  by  the  occu^ 
rence  of  an  additional  ridge,  along  the  northern  part  of  the  course 
of  this  shore-line.  The  fall  of  lake  Agassiz  from  the  upper  or  Her- 
man beach  to  the  Campbell  beach  was  about  80  feet  at  the  soutfa 
near  lake  Traverse,  and  165  feet  at  the  north  near  Maple  lake : 
and  instead  of  the  northward  ascent  of  the  upper  beach  125  feet  in 
142  miles,  we  find  the  corresponding  ascent  of  the  Campbell  beacb 
in  nearly  the  same  distance  at  first  50  feet,  but  reduced  later  tc 
half  this  amount. 

If  the  barrier  north  of  lake  Agassiz  had  been  land,  its  subsidence 
to  give  way  for  drainage  northward  in  its  present  course  would 
cause  the  beach  deposits  of  the  former  lake-shores  to  have  the  oppo- 
site slope,  or  a  descent,  from  south  to  north.  These  observations 
are  therefore  inconsistent  with  such  explanation  of  the  cause  oi 
this  lake;  but  they  appear  to  prove  that  its  northern  barrier  was 
the  receding  continental  glacier.  All  the  differences  of  the 
once  level  lines  of  lake  Agassiz  frooi  our  present  level-line  would  be 
produced  by  the  gravitation  of  the  water  of  the  lake  toward 
this  ice-sheet.  At  first  this  attraction  had  a  large  effect  upon  the 
lake-level  because  of  the  nearness  of  a  great  depth  of  ice  on  theeast^ 
in  northern  Minnesota  and  northward  in  British  America,  but 
it  was  gradually  diminished  to  a  comparatively  small  influ- 
ence when  these  ice-masses  had  been  melted  and    the  attracting 
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force  proceeded  from  the  region  far  north  between  lake  Winnipeg 
and  Hudson  bay. 

In  the  same  way  the  ocean  during  the  glacial  period  was  drawn 
toward  the  ice-sheet,  so  that  northward  it  stood  higher  than  now, 
as  shown  by  its  recent  deposits  along  our  northern  coasts,  far  above 
the  present  sea-shore.  It  appears  that  the  form  of  the  surface  of 
the  continent  during  the  ice  age  was  about  the  same  as  it  is  to-day; 
but  that  the  sea-level  was  much  changed  by  the  great  accumula- 
tions of  ice,  being  drawn  toward  them  by  gravitation  and  thus 
raised  higher  than  now  toward  the  poles,  while  it  was  proportion- 
ately lowered  about  the  equator. 

AKBA   AKD  DEPTH  OF  LAKB   AOASSIZ. 

The  upper  beach  of  lake  Agassiz,  as  here  described  from  lake 
Traverse  and  Herman  north  to  Maple  lake,  extends  through  a 
prairie  region,  very  favorable  for  exploration  and  leveling.  Its 
farther  course  turns  to  the  east  and  northeast  and  lies  in  a  trackless 
forest,  much  of  which  consists  of  almost  impassable  tamarack 
swamps.  It  is  therefore  quite  impracticable  to  trace  its  course  ex- 
actly through  this  wilderness ;  but  from  the  known  elevation  of 
Red  lake,  1140  or  1150  feet,  very  nearly,  above  the  sea,  of  the  lake 
of  the  Woods,  1042,  and  of  Rainy  lake,  about  1175,  the  outline  of 
l&ke  Agassiz  when  it  had  its  greatest  hight  can  be  mapped  approxi- 
mately. 

From  the  north  side  of  Maple  lake  it  first  extends  east  sixty 
miles,  passing  south  of  Red  lake.  Next  this  shore  of  lake  Agassiz 
tarns  northward  east  of  Red  lake,  beyond  which  it  again  runs 
eastward,  crossing  the  Big  fork  of  Rainy  Lake  river,  and  extends 
^ong  the  south  side  of  Rainy  lake,  its  bight  above  Red  and  Rainy 
lakes  being  probably  between  50  and  100  feet.  Thus  lake  Agassiz 
at  this  time  of  greatest  hight  reached  along  our  northern  boundary 
l>6yond  the  meridians  of  Minneapolis  and  Saint  Paul.  Its  expanse 
•ncluded  no  islands,  excepting  rarely  one  of  small  area  close  to  its 
shore. 

When  this  glacial  lake  attained  its  greatest  extent,  just  before  it 
found  an  outlet  into  Hudson  bay  over  the  melting  ice-sheet,  its 
kngth  from  south  to  north  was  probably  greater  than  the  length 
oUake  Superior  ;  but  its  area  was  only  half  or  two-thirds  that  of 
lake  Superior,  because  of  its  less  average  width. 

At  the  time  of  the  formation  of  its  highest  beach,  the  depth  of 
'ake  Agassiz  above  the  lake  of  the  Woods  was  some  200  feet;  above 
^te  Red  river  valley  at  our  northern  boundary,  450  feet ;  and  above 
lake  Winnipeg,  about  600  feet. 


LETTER. 

CHEMICAL  LABORATORY,  HAMILTON  COLLEGE, ) 
Clikton,  Oneida  County,  N.  Y..  July  11, 1888.     ( 

Prof.  N.  H.  Winchell: 

My  DEAR  BIB,  —  I  enclose  herewith  ray  long  delayed  paper 
your  Minnesota  Iron  Districts.  The  delay,  however,  has  not 
through  any  neglect  of  mine,  bat  because  I  could  not,  until  ir^ 
cently,  persuade  the  owners  to  allow  me  to  make  the  facts  publS 
I  now  send  you  a  complete  statement,  which  I  hope  you  w  z 
consider  of  some  value  to  your  work.  Every  analysis  given  w^ 
made  here  by  myself,  personally,  and  I  will  answer  for  the  ccz 
rectness  of  all  the  chemical  work.  The  story  might  perhaps 
made  stronger  for  Vernlilion,  but  it  is  strong  enough  as  I  put  it  - 

Very  sincerely  yours, 

Albert  H.  Chester,  E.  M.,  Ph.  D. 
Prof  of  Chemistry  and  Mineralogy  - 


THE  IRON  REGION  OF  NORTHERN    MINNESOTA. 


BY   ALBERT  R.   CHE8TEU. 


There  are  two  extensiye  iron  districts  in  northern  Minnesota, 
known  respectively  as  the  Mesabi  Iron  Range,  in  Town  59,  Radge 
14  W.  and  Town  60,  Ranges  12  and  13  W.,  and  the  Vermilion 
Iron  District,  in  Town  62,  Range  15  W.    These  districts  are  about 
twenty  miles  apart.     Within  a  few  years  both  have  been  very  care-  . 
tolly  explored  to  ascertain  the  extent  and  value  of  the  ore  deposits, 
^fore  these  explorations  were  undertaken  all  knowledge  of  this 
i^on,  inhabitated  only  by  Indians,  was  obtained  from  the  ex- 
plorers and  timber  hunters  who  had  run  over  it  in  the  pursuit  of 
their  calling,  and  from  those  who  had  visited  Vermilion  lake  dur- 
^g  the  gold  excitement  of  1866.    Little  attention  was  paid  to  iron 
^  that  time  however,  though  some  samples  of  the  hematite  from 
^»  63,  R.  15,  were  sent  with  the  so-called  gold  ores  to  bo  exhibited 
^^iih  other  ores  from  Minnesota  at  the  Paris  Exposition  of  1867. 
^Tie  pieces  sent  were  large  and  handsome  samples  of  nearly  pure, 
^Hrd,  specular  iron,  and  it  is  strange  that  they  did  not  attract  more 
^t.tention.    In  May,  1867,  the  Smithsonian  Institution  distributed 
*^ie8  of  mineral  specimens  to  such  academies  as  applied  for  them. 
^0. 5021  of  the  list  of  minerals  sent  is  labelled  ^^Homatite,  Vermil- 
^on  lake,  Minn.**    As  these  were  fair  sized  cabinet  specimens,  and 
^  hundred  or  more  of  the  boxes  were  sent  out,  a  considerable  quan- 
^iy  of  the  ore  must  have  been  brought  down  in  1866,  to  furnish 
the  material  used.    It  was  not  however  until  1875  that  the  Mesabi 
district  was  explored,  and  Vermilion  received  little  attention  as  an 
iron  district  until  the  expedition  of  1880.     It  is  the  object  of  this 
Piper  to  give  in  detail  the  results  of  these  expeditions. 
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To  reach  this  district  the  old  gopemmeDt  road  to  VermiUon  la 
was  followed  as  far  as  the  Embarras  bridge.  From  this  point  a  m 
road  was  cut  out,  striking  T.  59,  R.  14  in  the  southwest  quarter 
section  31.  Before  reaching  this  township  evidences  of  what  is 
appear  are  seen  in  the  decided  disturbance  oT  the  compans  need 
and  the  occasional  pieces  of  magnetite  in  the  drift.  Some  of  the 
are  of  considerable  size  and  canse  so  mucli  variation  of  the  needle 
readily  to  lead  an  observer  to  suppose  that  ore  bodies  oF  magi 
tude  were  near  at  hand.  No  ore  in  place  was  found,  howevi 
until  section  twenty-eight  was  reached,  where,  in  the  southwe 
of  the  northwest  quarter  the  ledge  was  exposed  by  sinking  to 
depth  of  eighteen  feet,  and  the  rock  found  to  be  magnetil 
quartzyte  similar  to  that  described  below,  and  too  poor  to  be  call< 
ore  or  to  deserve  farther  attention. 

In  the  ncrthwest  of  the  northwest  quarter  of  section  fourtef 
considerable  excavations  were  m^e  to  ascertain  the  nature  of  t1 
depo!>it,  there  being  a  decided  outcrop  of  magnetite.  The  rO' 
strata  throughout  the  district  lie  nearly  horizontal,  and  the  be 
'  of  ore  are  intercalated  with  the  everywhere  abundant  quarizyl 
The  slight  dip  here  is  to  tlie  south,  as  is  usual  throughout  f: 
district.  A  perpendicular  face  of  about  fourteen  feet  was  expos 
and  was  found  to  consist  of  layers  of  mixed  quartzyte  and  ore. 
sample  from  the  best  layers,  aggregating  four  and  a  half  inches 
thickness,  was  taken  for  analysis,  and  showed  48.47  per  cent, 
iron. 

About  a  half  mile  east  of  this  point,  in  the  same  quarter-sectic 
ore  shows  on  the  surface  for  a  length  of  thirty  feet.  Here  a  | 
was  sunk  cutting  the  strata  at  rigiht  angles.  At  the  top  thr 
feet  of  white  quartzyte  was  found.  Underneath  this  lie  six  fe 
of  mixed  magnetite  and  quartzyte.  At  this  depth  a  layer 
ore  comes  in  a  foot  and  a  half  thick,  of  which  four  inches  at  i\ 
middle  is  better  than  the  rest  and  contains  53.45  per  cent,  of  irw 
For  seven  feet  below  this  to  the  bottom  of  the  pit  the  ore  is  vei 
poor. 

Ne^kr  the  centi?r  ofsectioti  eleven  there  is  a  bold  outcrop  of  ja 
pery  hematite,  at  the  foot  of  wliich  a  pit  was  sunk  to  considerab 
depth.  At  fifteen  feet  from  the  surface  a  layer  of  black  sand  w 
J[QUa<l  coniuDiine  boulders  of  quite  pure  hematite.  An  avera 
iJT'mi  lire-  li  miliars  showed  62.17  percent,  of  iron,  almi 
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the  richesfc  ore  discovered  in  the  district.  Carefal  search  failed  to 
find  the  ledge  from  which  these  boulders  came,  and  they  seemed  a 
ttOTeliy  in  a  district  covered  with  horizontal  layers  of  magnetite 
and  quartzy  te. 

The  next  exposure  of  ore  was  found  near  the  center  of  section 
24,  T.  60,  R.  13.  The  best  ore  found  here  was  a  layer  on  the  top 
about  two  and  a  half  inches  in  thickness  and  containing  about  60 
per  cent,  of  iron.  A  pit  was  sunk  to  a  depth  of  thirteen  feet  but 
Dothiog  was  found  as  good  as  that  on  the  surface. 

In  the  northwest  quarter  of  section  20,  T.  60,  R.  12  W.,  the 
most  important  of  the  workings  of  Mr.  Peter  Mitchell,  the  first 
explorer  of  the  Range,  was  found.  This  was  a  pit  six  feet  in  depth, 
and  from  it  was  said  to  have  been  obtained  the  best  ore  he  brought 
back.  This  old  pit  was  cleaned  out  and  sunk  to  a  depth  of  11.2 
feet.   The  stratification  on  one  side  of  the  pit  was  as  follows  : 

3  0  feet,  sarface  soil,  sand  and  gravel. 
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As  mentioned  above,  this  represents  only  one  side  of  the  pit,  the 
changes  from  magnetite  to  quartzyte  being  so  abrupt  that  the 
layers  of  ore  can  seldom  be  followed  for  any  distance.  The  total 
thickness  of  ore  shown  here  is  about  three  and  a  half  feet  and  the 
■wnple  made  from  all  the  best  layers  gave  44.10  per  cent,  of  iron, 
Selected  samples  from  this  place  previously  brought  out  by  Mr. 
Mitchell  gave  on  analysis  the  following  results: 
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These  analyses  were  made  by  the  writer  previoas  to  the  ezp« 
tion,  and  from  samples  furnished  by  the  owners  of  the  prope 
The  magnetic  character  of  these  samples  was  very  noticea 
some  very  fine  lodestones  having  been  found  among  them.  1 
is  a  prominent  characteristic  of  all  the  best  ore  of  the  district. 

Another  of  Mitchell's  old  workings  was  found  on  the  line 
tween  sections  18  and  19,  in  the  same  town.    This  was  contin 
until  a  total  depth  of  fourteen  feet  was  attained.    About  four 
a  half  feet  of  good  ore  was  found  at  this  place,  an  average  san 
showing  52.82  per  cent,  of  iron. 

In  the  northeast  quarter  of  section  17,  T.  60,  R.  12,  a  ledge 
discovered  which,  after  having  the  talus  at  the  base  cleared  aiR 

exposed  the  stratification  for  a  hight  of  twenty-five  feet  as  follow 

0.2  feet  best  ore. 

1.5    **    good  ore. 

2  5    "    ore  mixed  with  quartzyte. 

0.2    "    good  ore. 
10  6    "    poor  ore  and  quartzyte. 

10.0  **  quartzyte  with  some  ore. 
The  whole  amount  of  good  ore  here  shown  is  less  than  two  f< 
the  best  being  at  the  very  top  of  the  cliff  and  showing  62.37 
cent,  of  iron.  Clearing  off  the  moss  on  the  level  ground  at  the  t 
the  whole  surface  for  some  distance  is  shown  to  be  of  this  laj 
smoothed  and  polished  by  glacial  action,  and  as  one  walks  ove 
he  seems  to  be  walking  on  solid  iron.  The  deposit  at  this  pi 
is  of  sufficient  extent  to  give  color  to  the  story  of  '*a  mountaii 
iron,  larger  and  richer  than  the  famous  Iron  mountain  of  U 
souri."  But  when  the  surface  is  carefully  examined  it  is  seen 
have  a  mottled  or  marbled  appearance  in  consequence  of  the  c 
stant  changes  between  the  magnetite  and  quartzyte.  No  layer  < 
here  be  followed  any  distance  without  showing  this  change.  T 
lack  of  uniformity  is  one  of  the  most  noticeable  features  of  th 
deposits. 

In  the  northwest  quarter  of  section  20,  an  outcrop  of  the  or 
seen  in  the  bed  of  a  small  brook.  A  layer  of  about  six  inches 
thickness  and  of  considerable  permanence  can  here  be  followed 
nearly  a  quarter  of  a  mile.  The  dip  of  the  stratum  is  to  the  so 
at  the  rate  of  about  six  feet  in  every  one  hundred.  An  aver 
sample  of  this  ore  shows  57.12  per  cent,  of  iron. 

A  sample  was  made  from  all  the  specimens  brought  back  wh 
showed  by  analysis  44.68  per  cent,  of  metallic  iron.    It  was 
tremely  difficult  to  take  fair  samples  of  the  ore  on  account  of 
continual  changes  in  the  character  of  the  layers,  but  so  larg 
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nomber  of  specimens  were  selected,  covering  so  great  an  extent 
of  territory,  that  this  is  believed  to  be  a  fair  representation  of  the 
riehness  of  the  ore  in  the  district,  above  the  level  of  the  swamp 
water.  All  the  pits  were  sunk  to  this  level,  and  work  was  stopped 
ooijT  when  the  water  came  in  so  rapidly  that  farther  work  was  im- 
poerible  without  pumping. 

A  ledge  of  qaartz  containing  galena  should  be  mentioned  here, 
which  was  found  in  the  southeast  quarter  of  section  11,  township 
59,  range  14.  This  vein  of  quartz  dipping  78^  to  the  southeast 
ind  cutting  through  the  horizontal  beds  of  quartzyte  has  a  very 
interesting  appearance,  and  from  the  galena  it  shows  was  at  once 
called  a  silver  mine  by  the  miners.  But  careful  assays  of  the  ore 
obtained  failed  to  reveal  any  trace  of  the  precious  metal,  and  the 
amoont  of  galena  is  too  trifling  to  make  it  of  value  as  a  lead  ore. 

The  quartzyte  so  often  mentioned  here  is  a  greyish  colored 
qoartz-schist  often  slaty  and  arenaceous,  and  generally  more  or 
less  impregnated  with  magnetite,  though  sometimes  free  from  it. 
Efen  the  strata  that  are  richest  in  iron  show  plainly  this  mode  of 
formation.  A  sample  of  this  magnetitic  schist,  which  well  illus- 
trates the  whole,  examined  under  the  microscope  by  polarized 
light,  showed  areas  of  nearly  pure  magnetite  with  some  hornblende 
and  quartz,  in  which  were  minute  crystals  of  apatite. 

These  magnetitic  schists  are  terminated  on  the  north  by  a  red  or 
pink  granite  which  constitutes  the  backbone  of  the  Mesabi  range. 
The  nearly  horizontal  schists  abut  against  this  backbone,  which 
rises  abruptly  in  some  places  to  a  considerable  hight. 

The  granite  was  not  examined  under  the  microscope  but  ap- 
peared to  the  eye  to  be  much  the  same  as  the  one  described  further 
on,  and  which  forms  the  divide  between  the  waters  flowins:  north 
and  those  running  south.  It  is  probable  thft  the  Mesabi  range 
originally  formed  this  divide,  but  now  the  Embarras  river  has 
broken  through  it,  and  discharges  into  the  Saint  Louis  river  and 
thence  into  lake  Superior. 

The  schists  and  slates  of  the  Mesabi  district  dip  in  general 
toward  the  south,  but  never  at  an  angle  of  more  than  two  or  three 
degrees  from  the  horizontal,  the  dip  changing  a  little  from  point 
to  point  so  as  to  present  the  appearance  of  a  slightly  undulating 
anrface.  In  all  respects  except  this  horizontal  bedding  the  Mesabi 
district  is  precisely  similar  to  the  Penokee  region  of  Wisconsin, 
uid  a  person  familiar  with  the  latter  cannot  fail  to  notice  the  close 
i^mblance.  Here  are  the  same  magnetitic  schists,  hornblendic 
magnetitic  schists,  dark  and  light  grey  quartz  schists,  arenaceous 


180  BLEYBKTH  ANNUAL  KSPOBT. 

• 

grey  and  white  quartzy  tes,  and  other  similar  rocks;  and  especia 
here  is  the  same  apparent  substitution  of  quartzyte  and  magnel 
for  each  other.  The  writer  pointed  out  this  resemblance  in 
report  on  the  Mesabi  district,  presented  in  1875,  and  is  now  clei 
of  the  opinion  that  the  iron-bearing  rocks  of  this  district  bear 
same  relation  to  the  Huronian  series  as  do  the  rocks  of  the  Penc 
Iron  range  in  Wisconsin. 

On  the  north  side  of  the  Mesabi  ridge  the  rock  strata  are  m 
more  inclined  and  consist  of  similar  slates  and  quartzytes, 
without  the  magnetite.  The  general  trend  is  east  and  west 
lowing  the  line  of  the  ridge.  There  is  a  second  belt  of  red  gran 
the  one  alluded  to  abo?e,  exposed  on  the  long  portage  between 
Embarras  and  Pike  rivers,  in  the  southwestern  part  of  T.  60,  E 
W.,  which  is  identical  in  appearance  with  that  of  the  Mes 
backbone.  This  is  a  medium  grained,  flesh  red  or  pink  hornblei 
granite,  in  which  the  crystals  of  feldspar  are  sometimes  porphy 
ically  developed,  and  show  twinning  of  the  Carlsbad  type.  Uo 
the  microscope  it  presents  the  following  characteristics.  Mi< 
cline,  oligoclaseand  orthoclase  are  the  principal  ingredients,  nai 
in  order  of  abundance.  Quartz  is  very  plenty  and  also  comn 
gn  en  highly  dichroic  hornblende.  Magnetite  and  ferrite  occni 
accessories. 

In  descending  the  Pike  river  but  little  rock  was  found  in  pli 
but  at  one  of  the  rapids  in  the  south  part  of  T.  61,  R.  16,  the)* 
a  considerable  exposure  of  a  blackish  schist,  the  beds  being  nes 
perpendicular,  dipping  however  slightly  to  the  south.  The  tn 
of  these  beds  is  similar  to  that  of  the  rocks  found  in  connect 
with  the  iron  further  north.  These  are  hornblendic  biotiteschi 
minutely  crystalline,  of  dark  grey  color,  schistose  in  structure,  i 
pyritiferous.  Under  the  microscope  there  is  seen  a  quartz  grou 
mass  of  very  fine  particles;  biotite  in  minute  scales;  hornbleo 
next  in  abundance,  and  rather  plentifully  distributed  through 
rock  in  relatively  good  sized  crystals.  Porphyritic  quartzes 
also  seen  with  quite  distinct  crystalline  outlines ;  as  accesso 
pyrite  and  ferrite  are  seen.  This  is  at  once  recognized  as  a  typ 
Huronian  schist. 

1H£  VERMILION    LAKE  IRON   DISTRIOT. 

At  the  time  of  the  explorations  in  the  Mesabi  Iron  range  in  li 
attention  was  called  to  the  iron  near  Vermilion  lake,  and  sc 

was  made  there.    Although  the  full  ext 
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of  the  deposit  was  not  discovered,  enough  was  seen  to  warrant  a 
fiTorable  report,  and  many  samples  were  brought  back  and  an- 
alyzed with  results  as  follows: 
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Snlphiir 

Qz^ien  with  iron 
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These  samples  were  obtained  from  what  was  afterwards  ascer- 
tained to  be  T.  62,  R.  15  W.,  No.  1  being  from  section  27,  No.  2 
from  section  28,  No.  3  from  section  33,  and  No.  4,  an  average  of 
all  the  samples  obtained.  On  account  of  the  depression  in  the  iron 
market  nothing  further  was  done  in  the  matter  until  1880,  when 
an  exhaustive  examination  of  the  whole  district  was  made. 

The  belt  of  iron  ore  is  well  defined  where  exposed,  and  numerous 
trenches  were  made  to  show  it  where  it  was  covered  up  with  the 
superficial  layer.  The  ore  is  found  as  usual  in  connection  with 
jasper  and  quartzy  te,  and  in  many  cases  presents  well  defined  walls 
of  shite.  It  is  intimately  bedded  with  the  rocks  of  the  country,  and 
stands  so  nearly  perpendicular  that  it  was  difiBcult  to  ascertain  the 
true  dip,  but  as  the  result  of  many  observations  it  was  thought  to 
incline  slightly  to  the  south.  The  trend  is  generally  east  and  west, 
though  this  varies  from  point  to  point.  The  rock  strata  are  very 
QiQch  folded  and  contorted  showing  evidence  of  great  geological 
distorbance.  The  topography  of  the  country  resembles  in  a  marked 
%ree  other  Huronian  iron  regions,  the  general  characteristics 
^g  low  hills,  and  short  ridges  without  regularity,  separated  by 
swamps  and  small  lakes.  Often  the  rock  ledges  are  exposed,  some* 
tiinea  forming  perpendicular  cliffs,  and  these  have  served  to  deter- 
loine  the  general  details  of  the  surface;  but  there  are  masses  of 
Mrth  and  gravel  in  many  places,  which  modify  and  alter  the  to- 
pography to  a  considerable  extent,  some  of  the  ridges  being  entirely 
MmpMed  of  such  material.  The  evidence  of  glacial  action  is  also 
▼cry  marked,  the  rocks  being  worn  and  polished  in  many  places, 
the  grooves  and  striations  having  the  general  direction  S.  10^  W. 
The  prevailing  rocks  are  the  slates  and  schists  found  in  other 
Huronian  areas  in  connection  with  iron  ore  beds. 
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Ab  developed  by  the  exploration  there  seem  to  be  two  prii 
deposits  of  ore,  running  nearly  east  and  west,  and  about  t 
apart  The  more  northern  one,  nearest  the  lake,  and  npon  i 
are  loca^d  the  Stone,  Tower,  Stuntz  and  Ely  mines  of  the  A) 
sota  Iron  Co.,  has  a  total  length  of  nearly  a  mile,  continuing 
the  eastern  part  of  section  28,  nearly  across  section  27.  Tht 
crop  was  seen  on  the  surface  in  many  places,  and  by  trenchin 
whole  width  of  the  bed  was  exposed  wherever  practicnble,  qdI 
fact  was  demonstrated  that  the  deposit  is  one  of  great  magnj 
rivaling  those  of  Marquette  and  Menominee.  The  following 
shows  the  width  of  ore  on  the  surface,  the  average  per  cent  ol 
in  samples  taken  all  across  the  bed  without  any  sorting,  ani 
character  of  the  ore  at  the  various  places. 

Hark.        Width  of  bed.       Per  cent,  of  fnin.        Chwactor. 


5».9a 

Bright,  hHd,gpMiilM. 

54.29 

66.46 

69.68 

68  21  Bright,  hard,  spacnlu. 


5027 


16  11    "  " 

At  some  of  these  points  the  ore  is  very  pure  and  free  &oi 
mixture  of  rock,  and  needs  little  sortiag.  At  others  ther 
several  seams  of  slate  and  jasper  included  in  the  sample,  v 
would  be  sorted  out  io  actual  mining  operations. 

A  description  of  one  of  these  exposures  will  show  the  great 
larity  of  the  deposits  to  those  of  northern  Michigan.  At  tb 
marked  8,  for  insUnoe,  the  cross  seotion  is  as  follows,  beginni 
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6  f«et,  jaapery  otv. 
18  feet,  on 

SO  feet,  lean  ore. 

13  feet,  brownuh  telooae  schut. 

33  feet,  banded  jasper. 

7  feet,  ftnugLioua  alate. 

The  twamp  water  prevented  further  exploration  at  either  end. 
At  9  the  ridge  is  abruptly  terminated  b;  a  cliff  of  the  presnt, 
blilhteet  and  hardest,  steely  looking  ore,  making  the  finest  display 
in  the  district.  The  walls  of  the  ore  deposit  are  here  clearly 
miked,  being  slate  on  the  south  and  jasper  on  the  north  side. 
Tin  end  of  the  ridge  was  found  completely  covered  with  huge 
Mocks  of  pore  ore  for  a  distance  of  100  feet,  which  had  been  broken 
offind  thrown  down  by  the  elements. 

As  STerage  sample  made  from  all  the  specimens  taken  from  this 
bell  was  analyzed  with  the  following  results  : 
SiUca,  6.65  per  cent. 

Iron,  66  31         " 

Alumina,  9.0B         " 

Lime,  0  &5 

UaoganeMOxide,  0.20        " 
t*a1phi)T,  0.14        " 

Pboephonu,         0.066       " 
Oxygen,  36.08 

Total  0B.855      " 

Thii  percentage  of  iron  is  very  high  when  we  consider  that  all 
Mtm  of  quartz,  jasper  and  slate  occuring  in  the  beds  were  indu- 
iledia  the  sample.  Analysis  of  a  sample  picked  from  the  richer 
piHes,  carefully  excluding  all  that  showed  any  rock,  showed  69.17 
per  cent,  of  iron. 

The  other  principal  deposit  of  the  district  is  in  section  33,  where 
the  eiposures  can  be  followed  for  a  distance  of  nearly  half  a  mile. 
The  general  description  given  above  will  suffice  for  this  deposit, 
thoDgh  the  widest  snr&ce  exposure  is  found  here.  At  one  place 
the  writer  walked  forty  steps  across  the  outcrop  of  the  bed  which 
thnds  as  before  nearly  perpendisular.  An  average  sample  for  a 
width  of  120  feet,  gave  57.04  per  cent,  of  iron.  The  following 
Ule  shows  some  of  the  measurements  and  percentages  : 
Hark.  Width  of  bed.  Percent  of  iron.         Character, 

X        '•  54.BB  Hard  specnlar. 
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The  ore  of  this  deposit  is  more  streaked  with  white  quarts  thv 
that  of  the  other  belt,  and  conaeqiieutly  do«3  not  show  so  high 
percentage  of  iron.  A  partial  analysis  of  an  average  from  all  th 
samples  obtained  from  here  gave  the  following  results. 

Silica 11.63 

Iron S5  8e 

Salpliui bace 

PhoBphorua 0.034 

The  percentage  of  phosphoros  is,  however,  very  email,  makin 
it  a  true  Bessemer  ore,  and  it  can  easily  be  sorted  to  high  grade, 
sample  of  soiled  ore  was  made  from  each  deposit  and  analyzed  wl' 
results  as  follows : 

1  2 

Silica 3.39  3M 

Iron 66  93  66.43 

Alumina. 0.74  0.85 

Lime 0.08  trsce 

Ph(»phorns 0.011  0.006 

Solplmr 0.01  noiM 

Oxygen  28.695  28.477 

Total 99.B56  99.663 

Xo.  1  is  from  the  northern  belt,  and  No.  2  from  the  southern^ 
It  seemed  desirable  to  ascertain  the  geological  relations  of  ts 
rocks  of  this  district,  and  rock  samples  were  carefully  taken,  nut: 
of  which  were  subjected  to  examination  in  thin  section  under  t 
microscope  by  polarized  light.  The  most  common  rock  of  the  : 
gion,  and  the  ore  in  which  the  quartz  veins  formerly  worked  ' 
gold  are  found,  is  a  sericitic  quartz-schist.  It  is  aphanitic,  das 
gray  in  color,  not  very  hard,  and  with  a  sharp^ged  fractnre.  N 
thinly  schistose,  and  eEFervesces  in  acids.  Under  the  microscope 
is  an  excessively  fine-grained  rock,  with  a  ground-mass  of  mini 
quartz  particles.  There  is  a  felt-like  mass  of  sericite  fibres  i 
through  the  ground-mass,  which  are  very  close  together  and  n 
in  a  common  direction,  but  are  more  or  less  interwoven.  Xome 
one  particles  of  calcite  are  seen,  and  some  magnetite. 

A  series  of  samples  ftom  the  south  of  the  ore,  represents  ahigU; 
altered  mica  schist,  with  sericite  prevailing  in  the  ground-man 
Porphyritic  qoartees  and  fine  quartz  crystals  are  often  seen  in  thi 
gronDd-man.  Some  of  the  sections  show  an  abundance  of  chlo' 
rrite.  Hematite,  limonite  and  magnetite  are  preseat  as  accessoriet, 
lome  specimens  being  red-stained  by  the  iron.  There  are  also  somt 
:  aggregations  of  brownish  and  blackish  particles  which 
at  some  original  constituent,  possibly  audalusite  or 
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The  samples  of  slates  intercalated  with  the  ore  were  foand  to  be 
le  same  sericite  schists,  but  more  completely  replaced  by  iron 
lide,  which  reddens  and  permeates  the  rocks.  In  some  cases 
lis  replacement  is  so  complete  as  to  constitute  beds  of  soft  hema- 
ie. 

The  rocks  north  of  the  ore,  between  it  and  the  lake,  are  mostly 
lese  same  schists  but  not  so  much  altered.  Some  of  the  speci- 
lens  are  still  dark  colored,  and  not  much  altered.  Others  are  a 
lere  clay.  Banded  jasper  is  also  found  in  abundance,  and  also 
}mething  closely  resembling  novaculite.  A  very  siliceous  lime- 
bone  is  found  in  many  places  exactly  similar  to  one  common  in 
he  Haroniau  of  Michigan  and  Wisconsin.  Its  best  development 
I  Vermilion  is  at  Ely  island. 

At  one  point  in  the  eastern  part  of  section  27,  there  is  a  break 
D  the  continuity  of  the  ore  deposit  where  a  small  stream  runs 
ouih  into  the  swampy  ground  south  of  the  ore.  On  the  east  side 
rfihe  small  ravine  caused  by  the  stream,  the  ore  is  in  place,  show- 
ng  a  width  of  80  feet,  but  on  the  west  side  it  was  not  found. 
Efery  change  in  the  rocks  was  carefully  noted  and  samples  were 
Uken  throughout  the  length  of  the  ravine,  crossing  the  line  of  the 
Die  and  continuing  several  hundred  feet  south  of  it,  and  north  of 
it  to  the  lake.  The  rocks  were  found  to  be  largely  the  same  seri-* 
Bite  schists,  showing  under  the  microscope  folia  of  sericite,  and 
loartz,  in  the  ground-mass;  porphyritic  quartzes  with  crystalline 
Mtlines;  brown  opaque  particles  as  before;  and  chlorite.  Some  are 
nagnetitic  quartz-schists  exactly  similar  to  those  of  Mesabi.  One 
Ketion  in  particular  shows  a  ground-mass  of  minute  closely  fitting 
uignlar  quartz  particles  composing  most  of  the  rock.  Magnetite 
■  abundant  in  this  specimen,  in  many  square  and  rhombic  sections. 
Rie  red  color  of  some  of  them  is  due  to  the  presence  of  red  oxide 
)f  iron.  Particles  of  specular  hematite  are  also  seen.  As  at  Mesabi 
there  is  a  small  quantity  of  hornblende.  Besides  these  sericitic 
ttkd  magnetitic  schists,  and  the  banded  jasper  and  specular  iron, 
fery  ine  granular  quartzy  tes  were  found.  In  one  specimen  of  this 
tind  there  was  seen  quartz  in  very  close-fitting  angular  particles, 
composing  most  of  the  rock;  magnetite  in  minute  particles,  often 
fafcinctly  outlined,  and  films  of  real  oxide  of  iron  among  the  par- 
ticles of  quartz.  Some  altered  quartziferous  porphyries  were  also 
fcund  near  the  lake.  These  are  of  a  grayish  color  an(^  much 
veathered.     They  are  aphanitic,  non-schistose  and  with  porphyritic 

glassy  quartz  crjistals.     Under  the  microscope  they  show  the  char- 
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acteriatics  of  altered  porphyries,  the  ground  mass  bein 
kaolinized,  though  the  original  fehitic  character  can  still 
made  oat.  Anoth^  quartzyte  fonnd  in  section  33  in 
able  masses  is  vrhite  and  granular.  Under  the  microsco 
hibita  large  quartz  and  feldspar  particles,  buried  in  a  mat 
same  materials,  and  may  be  of  fragmental  origin. 

The  above  describes  all  the  varieties  of  rock  collected  in 
where  the  iron  is  found.  The  next  town  east,  T.  62,  R.  14 
carefully  looked  over  for  the  continuation  of  the  ore  de 
it  was  not  found.  This  town  is  very  much  cut  up  with  si 
and  swamps,  but  many  rock  exposures  were  found  anc 
taken,  particularly  from  Eectiona  9, 11, 15, 16, 17  and  If 
brought  back  consisted  of  light  colored  granite,  apbat 
grey  slate,  black  aphanitic  quartz-magnetite  schists,  the  a 
magnetite  varying  in  different  specimens,  sericitic  quarl 
jaspery  rocks,  and  fine-grained  quartzytes.  One  of  the 
pears  as  follows  under  the  microscope.  Quartz  in  fine 
which  are  angular  and  interlocked;  magnetitn  and  red  oxi 
in  patches,  and  pyrite,  while  veins  filled  with  chlorite  and 
intersect  the  specimen. 

In  section  2  of  the  same  town  about  three  miles  north  o 
of  the  ore  beds,  rocks  of  a  very  different  character  are  foui 
are  more  chloritic,  of  a  decidedly  greenish  color,  and  scl 
character.  There  are  also  greenish  aphanitic  slates  ant 
magnetitic  cherts,  resembling  in  every  particular  the  Li 
rochs  found  in  connection  with  the  iron-bearing  Huronian 
the  south  shore.  In  T.  63,  B.  13,  similar  rocks  were  fouj 
bear  a  very  close  resembltince  to  the  Laurentian  rocks  j 
tioned.  one  being  a  greenish  aphaniticschiat,  and  another  i 
grained,  dark  greenish  semi-nchistose  and  highly  urystall 
Another  is  seen  under  the  microscope  to  be  a  dioryte,  con 
hornblende  and  oligoclase  as  the  only  important  constitu 
in  nearly  equal  proportions.  The  hornblende  is  in  larg< 
edged  green  sections,  while  some  of  the  feldspars  are  mu 
There  is  some  epidote  as  an  alteration  result,  in  c 
XDund  grains,  with  apatite  and  magnetite  in  minute  quani 

Besides  a  careful  examination  of  the  iron-bearing  rock 
,«alled  gold  dDposita  were  looked  over.     Specimens   were 

ira  many  qaartz  veins,  on  some  of  which  mines  were 

located,  and  all  were  carefully  assayed.     It  is  hardly  nee 

that  uot  a  trace  of  gold  was  discovered.     Ntktrue  iro 


STATE  GEOLOGIBT.  167 

was  found 9  bat  all  was  of  that  form  known  as  pyrohotine,  or 
magnetic  pyrites.  Among  the  many  samples  of  pyrites,  from  all 
parts  of  the  country,  assayed  for  gold  at  the  laboratory  of  Hamil- 
ton Colles^e,  not  one  containing  magnetic  pyrites  has  shown  any 
gold,  and  so-called  gold  mines  have  been  condemned  at  once  when 
the  character  of  the  pyrites  was  recognized,  subsequent  assay  always 
corroborating  the  opinion.  It  was  therefore  not  a  matter  of 
sorprise  that  these  ^*gold  ores'*  did  not  contain  any  gold. 

A  careful  study  of  the  region  above  described,  and  of  the  rocks 
and  ores  brought  out,  forces  on  the  writer  the  conviction  that  this 
deposit  of  iron  is  the  representative  on  the  north  shore,  of  the 
Michigan  and  Wisconsin  iron  deposits.  There  can  be  no  doubt 
that  the  regions  described  belong  to  the  Huronian.  The  rocks  are 
many  of  them  typical  Huronian  rocks,  and  the  whole  Mesabi  dis- 
trict presents  such  a  strong  likeness  to  the  Penokee  in  all  particu- 
lars as  to  make  its  identity  indisputable.  That  the  Vermilion  de- 
posits are  simply  a  continuation  of  the  same  formation  seems  also 
to  be  a  fact.  The  intricate  foldings  of  the  strata  account  for  their 
Tertical  position,  and  the  rocks  are  so  nearly  like  those  of  Mesabi 
and  bear  such  similar  relations  to  the  Laurentian  firranites  and 
slates,  as  to  convince  one  of  their  identity.  The  peculiar  replace- 
ment of  the  schists  by  red  oxide  of  iron,  forming  beds  of  soft 
liematite  entirely  similar  to  certain  deposits  found  at  Marquette, 
and  the  very  siliceous  limestone  common  in  this  region,*  and  simi- 
lar in  character  as  well  as  in  mode  of  occurrence  to  beds  found  in 
Marquette,  Penokee  and  Menominee,  are  facts  with  a  plain  signifi- 
cation. 

The  geological  similarity  of  the  Vermilion  iron  deposits  to  those 
of  Marquette,  is  the  impressive  fact  to  be  noticed  by  the  people  of 
Mmnesota,  and  it  is  safe  to  predict  the  development  there  of  an 
iron  district  of  immense  value  and  importance. 

This  paper  should  not  be  closed  without  an  expression  of  thanks 
to  professor  Roland  D.  Irving,  of  Madison,  Wis.,  to  whom  all  the 
rocks  were  sent  to  be  examined,  and  whose  notes  on  these  exami- 
nations were  placed  freely  at  the  service  of  the  writer.  Thanks 
are  ahK>  due  to  Mr.  George  C.  Stone,  of  St,  Paul,  General  Manager 
of  the  Minnesota  Iron  Co.,  who  planned  the  expeditions,  and  aided 
in  every  way  to  their  successful  completion;  and  to  the  veteran 
surveyor,  explorer  and  geologist,  Mr.  George  R.  Stuntz,  whose  ex- 
perience in  all  these  lines  was  invaluable. 

Hamilton  College,  July  11th,  1883. 


NOTE  ON  THE  AGE  OF  THE  ROCKS  OF  THE 
MESABI  AND  VERMILION  IRON 

DISTRICTS. 


BY  N.  H.  WINCHELL. 


In  the  report  for  1878  (p.  10)  the  rocks  of  the  iron-L„_^^ 
belts  of  Vermilion  lake  and  of  the  Mesabi  range  were  pandlelize^^^ 
with  the  Gunflint  beds  of   the  northern  boundary,    the  lat 
being  the  lowest  portion  of  the  great  slate-and-qaartzyte  groa 
which  had  before  been  designated  the  Animikie  gronp  by  Dr 
T.  Sterry  Hunt. 

In  the  report  for  1880  (p.  81)  the  Gunflint  beds  are  stated  to  be 
graduation  downward  of  the  slate-and-quartzyte  group;  and  in  th< 
same  report  (p.  82)  the  slate-and-quartzyte  group  is  described 
overlying  unconformably  (apparently)  another  formation  made  n 
o    greenish  schists,  entirely  a  distinct  formation,  the  two 
separated  by  a  conglomerate  or  conglomerate-breccia,  the  lo 
formation  being  supposed  to  be  that  which  has  been  styled  th 
Huronian  by  the  Canadian  geologists.     This  greenish  magn 
schistose  formation     is    traced,  through   some    variation,    wes 
ward  along  the  strike  of  the  formation  as  far  as  the  east  en< 
of  Basswood   lake  and  to  the  Pipestone  rapids  (p.   91),  one 
its  chief  localities  being  at  the  mouth  of  the  Kawasachong  river.  It? 
perhaps  extends  to   Vermilion   lake   (p.    95),  and   occupies  th» 
central  portion  of  the  lake,  including  Ely  island.    But  the  rocks  at 
the  south  end  of  the  lake  are  apparently  of  the  slate-and-quartzyte 
group,  which  here  exhibits  a  true  slaty  structure  (p.  97,  Nos.  889- 
394);  while  those  at  the  north  end  consist  of  a  mica-schist,  embracing 
lenticular  masses  of  granite  (p.  100.)      In  the  same  report  the  iron 
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ore  of  the  Vermilion  lake  district  is  stated  to  be  in  the  horizon  of 
the  Oonflint  beds,  and  to  lie  directly  on  the  foregoing  supposed 
Hnronian  schists,    (p.  103-4.) 

In  the  report  for  1881  (p.  95)  various  considerations  are  men- 
tioned that  go  to  show  that  the  slate-and-quartzyte  group  of  the 
northern  boundary  becomes  the  tilted  slates  and  gray  quartzytes  of 
Ogishke  Muncie  lake,  and  of  the  region  of  Thomson    on   the 
St.  Lonis  river;  and  also  that  there  is  a  red  granite  overlying  the 
alate-and-qnartzyte  group  north  from  Orand  Marais  (pp.74-79),  as 
well  as  in  the  region  south  from  Ogishke  Muncie  lake  (pp.  99-102.) 
In  the  same  report  the  slate-and-quartzyte  group  (the  Animikie)  is 
parallelized  with  the  Taconic  group  of  professor  Emmons  (p.  135). 
In   the  geological  reports  of  Wisconsin,    issued  recently  by 
professor  Ghamberlin,  the  rocks  of  the  Penokee  iron  range  have 
been  classed  as  Hnronian  by  professor  Irving  {OeoL  of  Wis.^  vol. 
iii.;  p.  104.)      The   same    reports  have  referred   the    Thomson 
slates    and   quartzytes  of  Minnesota  to  the  Hnronian  (vol.  iii., 
I>late  IX.),  as  well  as  the    red  quartzytes  and  felsytes  of  central 
Vvisconsin.  Professor  Irving  has  also,  more  lately,  stated  unquali- 
fiedly and  without  reserve  that  the  Animikie  rocks  of  the  north- 
^sn  boundary  are  Hnronian.    {Science,  May  i,  1883.) 

In  Michigan,  major  Brooks  has  placed  the  Marquette  iron-bear- 
uig  rocks  in  the  Hnronian  [OeoL  Sur.  of  Mich.,  vol.  i.;  p.  66)  and 
bas  described  (Table  iii.,  Geol.  of  Wis.,  vol.  iii.;  p.  450)  the 
^^Bewest  Hnronian,*^  as  consisting  of  a  red  granite;  and  Dr.  G. 
fiominger  has  described  a  conversion  from  horizontal  slates  to 
^ted  slates,  similar  to  that  above  referred  to  as  probable  in  Minne- 
sota, the  two  having  been  regarded  before  as  different. 

Quite  recently  Dr.  T.  S.  Hunt,  in  a  paper  on  the  Taconic  quea- 
^ion  in  geology,  published  in  the  Transactions  of  the  Royal  Society 
^Canada,  has  not  only  maintained  the  Taconic  age  of  the  Animi- 
^  rocks  but  has  adopted  their  supposed  conversion  into  the  tilted 
slaies  and  quartzytes  suggested  by  the  writer  in  1881,  and  extends 
them  south  westward  to  Thomson  on  the  St.  Louis  river,  where  he 
states  that  by  the  aid  of  Dr.  J.  W.  Dawson  he  has  discovered  a  fos- 
sil keratose  sponge  in  some  dark  calcareous  concretions. 

If  all  these  facts  and  opinions  be  brought  to  bear  on  the  inter- 
pretation of  the  stratigraphy  of  northern  Minnesota,  while  they 
<^not  all  be  reconciled  so  as  to  make  perfect  harmony,  the  most 
probable  result,  in  the  opinion  of  the  writer,  would  be  as  follows,  in 
descending  order: 
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Potsdam 
formation. 


Taconic 
group. 


Huronian 
group? 


'Tilted  red  sandstones,  shales  and  conglomerate^! 
changed  by  igneous  gabbros  anddolerytes  locally  ti^o 
redquartzytes,  felsytes,  quartz-porphyries  andtorecL 
granite.    The  Ke  weenian,  and  the  Huronian  in  par^ 
in  Wisconsin, 


'Horizontal  black  slates  and  gray  quartzytes,wit^jl 
interbedded  limestones  and  diorytes  (the   Animik  s>e 
group,)  changed  to  tilted  slates,  quartzytes,  ironor^-^. 
and  siliceous  marble.    The    Gunflint    beds,   tkrsif 

>  Mesabi  iron  rocks,  the  Ogishke  Muncie  congloi 
erate  (?),  the  Thomson  slates  and  quartzytes,  tl 
Vermilion  iron  rocks; — the  Huronian  in  part, 

^  Wisconsin  and  Michigan. 

fMagnesian,  greenish,  soft  schists,   becoming  sye 
1  itic  and  porphyritic.    Seen  on  the  north  side 
<  Gunflint    lake,    along  the  international  bounda^ 
at  Basswood  lake,  and  at  Vermilion  lake.    The  H. 
^ronian  in  part,  in  Wisconsin  and  Michigan. 


Montalban?  ^ 


f,-. 

Lauren  tian. 


'Mica  schists,  and    micaceous  granite,    the  latW^r 
lenticular  within  the  former,  at  the  outlet  of  Ver* 
milion  lake— probably  also  at  '^Granite  City"  in  Mor- 
rison county,  and  at  Pike  rapids  on  the  Missis, 
sippi.    The  Huronian  in  part,  in  Wisconsin  and 

^  Michigan. 

^Massive  hornblende  gneiss,  gray  to  nearly  white, 

1  rarely  reddish.    The  interni^tional  boundary  north 
of  Gunflint  lake  to  Saganaga  lake  and  westward;     ' 
also  probably  the  Watab  and  Saint  Cloud  "gran- 
ites.'^ 
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CHEMICAL  ANALYSES. 


REPORT  OF  PROF.   J.   A.  DODGB. 


CHEMICAL  LABORATORY.  UNIVERSITY  OP  MINNESOTA. ) 

Minneapolis.  Not    28,  1888.  V 

-of.  N.  H.  Winchell: 

DiAR  SIR :    I  herewith  report  the  following  analyses  of  minerals 

d  waters  for  the  geological  survey. 

Chem.  series^  No.  84.  A  dark  brown  rock,  with  fossils,  and  a 
Qcretionary  appearance.  This  was  tested  at  your  request,  for 
osphoric  acid.    No  phosphoric  acid  was  found. 

Chem.  series^  No.  85.  A  reddish  concretionary  mineral,  in  small 
Dps,  appearing  like  a  zeolite.  The  sample  taken  for  analysis 
3  selected,  after  partly  breaking  up  the  lumps,  so  as  to  be  as  ho* 
geneous  as  possible.    Its  composition  was  as  follows: 


Oxygen. 

Oxy^n  ratios. 

Silica. 

62.73  per 

cent. 

33.45 

14.61 

Alumina. 
Oxide  of  iroD, 

13.62    •• 
1.75    " 

^•|  [   6.87 

3.00 

Lime. 

5.87    " 

1.671 

Magnesia, 
Soda, 

0.65    ** 
1.83     * 

.26 
.48 

'  2.52 

1.10 

Potash, 

0.68    •* 

•11. 

Water 

12.25    *• 

10.89 

4.71 

99.38 

Xhe  composition  seems  to  bring  this  mineral  under  the  species 
^denite. 
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Chem.  series^  No.  86.    A  nearly  white,  concretionary,  zeolit; 
mineral.    Composition  as  follows: 


Silica, 

Alumina, 

Oxide  of  iron, 

Lime, 

Magnesia, 

Soda, 

Potash, 

Water, 


47.25  per  cent. 
24.78    '* 

0.48    *• 

1.23 

0.71 
15.05 
traces.    ** 
10.37 


<4 
«* 
(( 


4» 


Oxygen.  Oxygen  nJA 

25.19  6.47 

11.54 


68 


.35  J 
.28  V  4.52 
3.19) 

9.22 


3.00 
1.16 

2.37 


99.87 


The  composition  seems  to  refer  this  mineral  to  the  species  r9^4 
rolite. 


ANALYSES  OF  A  SERIES  OF  WATERS. 

Chem.  series^  No^  126.    Analysis  of  water  from  the  Red  riv 
of  the  North  at  St.  Vincent,  collected  June  10th,  1882;  analyzed 
first  part  of  September,  1882,  having  been  in  the  mean  time  k^. 
in  glass  bottles. 

C0mpo8fH4>n  of  residue  from  evaporation. 


Parts  to  1,000,000. 

Percentage. 

Grains  per  gallon 

ilica, 

13.0 

4.6 

0.75829 

Oxide  of  iron  and  alumina, 

1.0 

.4 

0.05883 

Carbonate  of  lime. 

97.8 

34.3 

5.70467 

Sulphate  of  lime. 

85.7 

12.6 

2.06238 

Nitrate  of  lime. 

1.1 

,4 

0.06416 

Carbonate  of  ma^rnesia. 

81.9 

28.7 

4.77723 

Phosphate  of  litaia, 

.6 

.2 

0.08499 

Sulphate  of  potash. 

8.7 

3.1 

0.60747 

Nitrite  of  potash. 

traces. 

Bromide  of  potassium. 

traces. 

Sulphate  of  soda, 

21.7 

7.6 

1.26576 

Chloride  of  sodium. 

22.9 

8.1 

1.33576 

284.4  100.0  16.58904 

Iodine  was  found  to  be  absent.  A  test  for  or/gfanic  matter  wi 
made  by  the  perman6:anate  method  (Tidy^s).  The  oxygen  requin 
for  oxidation  was  3.5  per  million.  The  hardness  was  found  to  I 
19  degrees  of  Wauklyn's  scale.  The  water  is  notable  for  its  ban 
ness,  owing  to  the  sulphate  of  lime  and  the  carbonates. 

The  above  analysis  was  made  by  Wm.  A.  Noyes. 
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Chemical  series^  No.  127.  Analysis  of  water  from  the  Red  river  of 
6  North  at  Fergos  Falls;  collected  in  June,  1882,  analyzed  in 
pt,  1882. 


Composition  of  residue  from  evaporation. 
Parts  to  1,000,000.       Percentage. 


Silica,  14.8 

Alamina  and  oxide  of  iron,  1.2 

Carbonate  of  lime,  101 .0 

Carbonate  of  magnesia,  71.4 

CarbonotA  of  lithia,  traces. 

Carbonate  of  potash,  4.2 

Bromide  of  potassium,  traces. 

Nitrate  of  potash,  traces. 

Nitrite  of  potash,  traces. 

Carbonate  of  soda,  5.8 

Solphate  of  soda,  1 ,8 

Chloride  of  sodium,  2.3 


7.0 

.6 

50.0 

35.4 

2.1 


Grains  per  gal. 
0.83412 
0.06999 
5.89133 
4.16476 

0.24919 


2.8 

.9 

1.2 


0.33831 
0.10499 
0.13456 


Total,  202.0  100.0  11.78725 

Iodine,  absent;  phosphoric  acid,  traces.    Test  with  permanganate 
'idy's),  showed  1.4  parts  oxygen  consamed  by  organic  matter  per 
illioQ  parts  water.    The  hardness  was  found  to  be  9.5  degrees. 
Analyzed  by  Wm.  A.  Noyes. 

Chemical  series  No,  128.    Analysis  of  water  from  Heron  lake  ; 
Uected  in  Jane,  1882  ;  analyzed  in  Sept.,  1882. 

Composition  of  residue  from  evaporation. 


Parts 

1  per  1,000,000. 

Percentage 

Grains  per  sral. 

Silica, 

7.1 

2.6 

0.41414 

Alomina  and  oxide  of  iron,        1.7 

.6 

0.09916 

Carbonats  of  lime, 

102.7 

37.7 

5.99049 

Sulphate  of  lime, 

47.9 

17.6 

2.79241 

^Nitrate  of  lime. 

5.0 

1.8 

0.29165 

Carbonate  of  magnesia. 

76.3 

28.0 

4.45058 

Carbonate  of  lithia, 

traces 

Sulphate  of  potash, 

8.0 

3.0 

0.46664 

Nitrite  of  potash. 

traces 

Sulphate  of  soda. 

18.5 

6.8 

1.07911 

Chloride  of  sodium, 

5.1 

1.9 

0.29748 

Total,  272.3  100.0  15.88166 

odine,  absent;  bromine,  absent;  phosphoric  acid,  absent, 
^est  with  permanganate  showed  2.6  parts  oxygen  consumed  by 
:^nic  matter  per  1,000,000  water. 

lardness,  22  degrees.      The  water  is  notable  for  excessive  hard- 
^,dae  to  sulphate  of  lime  and  carbonates  of  lime  and  magnesia. 
A^nalysis  by  Wm.  A.  Noyes. 
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Chem.  series^  No.  129.     Analysis  of  water  from  Pigeon 
falls  ;  collected  in  Aug.,  18^2  ;  analyzed  in  Sept.-,  1882. 

Composition  of  residue  from  evaporation. 


Parts 

per  1,000,000 

Percentage. 

Grains  per 

Silica, 

7.2 

14.2 

0.41998 

Alumina  and  oxide  of  iron, 

.8 

1.6 

0.04666 

Carbcnaieof  lime, 

28.0 

45.2 

1.84159 

Carbonate  of  magnesia, 

10.2 

20.0 

0.59497 

Carbonate  of  lithia, 

traces 

Carbonate  of  potash, 

.7 

1.4 

0.04083 

Nitrate  of  potash, 

traces 

Sulphate  of  potash. 

2.0 

8.9 

0.11666 

Sulphate  of  soda, 

1.9 

3.7 

0.10923 

Chloride  of  sodium, 

5.1 

10.0 

0.29748 

50.9  2.96740 

Iodine  and  bromine,  absent;  nitrites,  absent;  phospfaates,  abse^ 
borates,  absent. 

Test  with  permanganate  showed  3.6  parts  oxygen  consamed 

organic  matter  per  1,000,000  water. 

Hardness,  3.3  degrees.    The  degree  of  hardness  is  low. 

Analysis  by  Wm.  A.  Noyes. 

Chem.  series^  No.  130.    Analysis  of  water  from  lake  Superior  ^ 
Grand  Marais  ;  collected  and  analyzed  in  Sept.,  1882. 

Composition  of  residue  from  evaporation. 

Parts  per  1,000.000.    Percentstge.    Grains  per  ga^ 


Silica, 

.5 

1.1 

0.02917 

Alumina  and  oxide  of  iron, 

traces. 

Carbonate  of  lime, 

30.8 

67.4 

1.79656 

Carbonate  of  magnesia, 

9.1 

19.9 

0.53080 

Carbonate  of  lithia. 

traces. 

Carbonate  of  potash^ 

1.9 

4.2 

0.11083 

Nitrate  of  potash. 

.2 

.5 

0.01167 

Nitrite  of  potash,          minute  traces. 

Carbonate  of  soda, 

.5. 

1.1 

0.02917 

Sulphate  of  soda. 

.6 

1.3 

0.03499 

Chloride  of  sodium, 

2.1 

4.5 

0.12249 

Total,  45.7  100.0  2.66568. 

lodiae  and  bromine,  absent ;  phosphates  and  borates,  absent. 
Test  with  permanganate  showed  0.35  parts  oxygen  consamed  b 
organic  matter  per  1,000,000  water. 
Hardness  3.5  degrees. 

The  water  is  remarkable  for  its  purity,  especially  organically. 
Analysis  by  Wm.  A.  Noyes. 
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Chem.  series^  No.  13L     Analysis  of  water  of  artesian  well  at 
yarman,  Polk  county,  October,  1882. 

Composition  of  residue  from  evaporation. 

Parts  T>er  1,000,000.    Percentage.    Grains  per  gal. 


Silica, 

26.2 

5.7 

1.529 

Alomina  and  oxide  of  iron, 

1.5 

•3 

.087 

Carbonate  of  lime, 

88.6 

19.4 

5.171 

Carbonate  of  magnesia, 

52.9 

11.6 

3.087 

Carbonate  of  lithia. 

traces. 

Carbonate  of  potash. 

11.5 

2.5 

.671 

Nitrite  of  potash. 

traces. 

Carbonate  of  soda. 

73.8 

16.2 

4.308 

Salphate  of  Soda, 

47.5 

10.1 

2,773 

Borax, 

traces. 

Chloride  of  sodiam. 

156.5 

84.2 

9.134 

Bromide  of  potassium, 

traces. 

Iodide  of  potassiam, 

traces. 

100.0 


26.760 


Total,  458.5 

Nitrates,  absent ;  phosphates,  absent. 

Test  with  permanganate  showed  0.85  parts  oxygen  consumed  by 
organic  matter  per  1,000,000  water. 

Hardness,  12.5  degrees. 

The  water  is  remarkable  for  the  large  amounts  of  carbonate  of 
*^ft  and  chloride  of  sodium. 

-Analysis  by  Wm.  A.  Noyes. 

^Aem.  series^  No.  132.    Analysis  of  water  from  Minnesota  City, 
October,  1882. 

Composition  of  residue  from  evaporation.  • 

» 

Parts  per  1,000.000.    Percentage.    Grains  per  gral. 


Silica, 

16.3 

6.2 

0  .95078 

Alamina  and  oxide  of  iron, 

2.5 

.8 

0.14583 

Carbonate  of  limet 

182.0 

57.7 

10.61606 

Carbonate  of  magnesia, 

104.3 

83.0 

6.08382 

Carbonate  of  lithia, 

traces. 

Carbonate  of  potash , 

1.6 

.5 

0.09333 

Salphate  of  potash. 

.7 

.2 

0.04083 

Nitrite  of  potash, 

traces. 

Salphate  of  soda. 

7.7 

2.4 

0.44914 

Chloride  of  sodium. 

.5 

.2 

0.02917 

Total,  315.6  100.0  18.40896 

lodiae  and  brominOf  absent;  phosphates,  traces;  borates,  absent. 
Hardness  11.5  degrees. 
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The  sample  of  water  whose  analysis  is  above  given,  also 
tained  sulphuretted  hydrogen  gas.    A  second  sample  received! 
gave  no  reaction  for  sulphuretted  hydrogen. 

Analysis  by  Wm.  A.  Noyes. 

Chem.  series^  No.  133.    Analysis  of  water  from  Rock  river ; 
lected  and  analyzed  in  November,  1882. 

Composition  of  residue  from  evaporation. 


Parts  per  1,000,000 

.    Percentage. 

Grains  pa 

Silica, 

21.0 

7.6 

1.224S 

Alumina, 

1.0 

.4 

0.058S 

Oxide  of  iron. 

8.8 

8.2 

0.518S 

Carbonate  of  lime. 

136.0 

49.6 

7.9328 

Sulphate  of  lime. 

6.4 

2.3 

0.3739 

Nitrate  of  lime, 

traces.  * 

Carbonate  of  ma^oiesia,              70.4 

25.7 

4.106^ 

Phosphate  of  lithia. 

minute  traces. 

Sulphate  of  potash, 

3.3 

1.2 

0.1924 

Sulphate  of  soda. 

25.6 

9.3 

1.4932 

Chloride  of  sodium. 

2.0 

.7 

0.1166 

Total,  274.5  100.0  16.0115 

Iodine  and  bromine,  absent ;  phosphates,  minute  trace  ;  bor 
absent.  Test  by  permanganate  showed  1.1  parts  oxygen  consi 
by  organic  matter  per  1,000,000  water. 

Hardness,  It  degrees. 

The  water  is  notable  for  the  large  amount  of  iron. 

Analysis  by  Wm.  A.  Noyes. 

Chemical  series.  No.  137.    An  oolitic  substance  of  a  brown  e 
evidently  consisting  largely  of  oxide  of  iron.     On  further  exa 
ation  it  was  found  that  this  iron  compound  formed  the  super! 
part  of  each  granule  in  the  mass,  while  the  interior  of  each  gra 
consisted  of  carbonate  of  lime.    The  substance  was  accord! 
treated  as  follows.    After  pulverizing,  it  was  treated  with  coL 
lute  hydrochloric  acid,  which  removed  the  carbonate  of  lime, 
remaining    brown    matter  was  .washed  and  digested  in  sti 
hydrochloric  acid;  this  treatment  brought  all  into  solution  witl 
exception  of  some  siliceous  matter  of  a  nearly  white  color, 
amount  of  iron  in  this  solution  was  determined.     The  amoni 
combined  water  in  the  brown  matter  was  also  determined, 
results  of  these  determinations  are  here  given: 

Siliceous  matter 10.56  per  cent. 

Oxideofiron 71.35    "      " 

Water 11.98    "      *• 
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The  oxide  of  iron  and  the  water  are  in  the  same  ratio  as  in 

limonite,  2Fe30a  SHaO.    Hence  it  was  concluded  that  the  brown 

eoatioff  on  the  granules  of  the  oolitic  substance  was  limonite. 

Work  chiefly  done  by  W.  A.  Noyes. 

Chemical  series^  No.  138.    A  specimen  of  rock  from  Mankato, 

near  the  Red  Jacket  railroad  bridge,  as  stated  on  label. 

The  sample  was  of  a  nearly  white  color  and  fine-grained,  some- 

irb  at  friable. 

The  result  of  the  analysis  is  as  follows  : 

Silica,  93.65  per  cent. 

Alamina,  2.15    **      " 
Oxide  of  iron  .25    **      " 

Lime,  .20 

Magnesia,  .  12 

Potassa,  traces. 

Soda,  traces. 

Water.  2.25    "      '* 


II      11 
II      II 


98.62 
The  analysis  was  made  by  Mr.  C.  F.  Sidener. 

The  specimen,  as  indicated  by  the  label,  was  furnished  by  J.  G. 
Koller,  of  Mankato. 

Chemical  series^  No.  139.  A  specimen  of  rock  from  the  same  lo- 
^ty  as  the  last,  furnished  by  J.  G.  Koller  of  Mankato. 

TOie  sample  was  of  a  light  red  color,  fine-grained  and  somewhat 
friable. 

The  result  of  the  analysis  is  as  follows: 
Silicai 

Oxide  of  iron, 
Alamina, 
Ltme> 
Ma^piesia, 
Potassa. 
Soda, 
Water. 

98.58 
The  analysis  was  made  by  C.  F.  Sidener. 

Cheinical  series^  No.  140.  A  sample  of  a  loose  and  friable,  rather 
«>ar8e-grained  sandrock  of  a  greenish  brown  color,  furnished  by 
^r- Norton  from  a  point  in  the  western  suburbs  of  Minne- 
apolis in  proximity  to  certain  springs  highly  charged  with  iron. 

Only  a  partial  analysis  of  the  material  was  made.  The  material 
was  first  rubbed  to  a  state  of  loose  sand  with  water,  and  then  sub- 

12 


73.34 

per 

cent. 

5.45 

11 

i» 

14.75 

i< 

II 

.28 

II 

II 

.05 

i» 

i» 

traces. 

traces. 

4.71 

(< 

II 
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mitted  to  a  process  of  elutriatioii,  in  which  seyeral 
liquid  containing  finely  suspended  matter  were  obtai 
were  permitted  to  subside,  the  sediment  still  retaining 
tent  the  greenish  tinge  of  the  original  mass.  A  qn 
finest  part  of  this  sediment,  after  being  air-dried,  was  f 
a  partial  analysis.  It  lost  on  ignition  18.39  per  cent 
organic  matter.  The  remainder  was  found  to  contt 
cent,  oxide  of  iron,  the  balance  being  finely  divided  sai 

Microscopic  examination  of  the  same  subsided  matt 
nearly  homogeneous  mass  of  very  fine,  rounded,  light 
tides,  with  here  and  there  greenish,  irregular,  fiat  o 
were  judged  to  be  portions  of  some  low  vegetable  grov 

It  was  concluded  that  the  peculiar  color  of  the  n 
was  due  to  the  vegetable  matter  distributed  over  an 
and  to  the  brown  oxide  of  iron,  and  not  to  any  special 
stance. 

Examination  of  this  substance  by  J.  A.  Dodge. 

Chemical  series^  No.  141.    Sample  of  the  water  of 
tonka. 

This  sample  of  water  was  taken  about  half  way  bet' 
sior  and  Morse's  island,  JMay  21st,  1883,  by  Mr.  Wm 
The  analysis  was  begun  immediately  and  was  complet 
first  of  June.     The  results  of  the  chemical  analysis  are 

Parts  per  million.  Grs 


Silica, 

4.8 

Iron, 

traces. 

Calcium  carbonate, 

70.0 

Magnesium  carbonate, 

27.7 

Lithium  carbonate, 

traces. 

Potassium  nitrate, 

traces. 

Potassium  carbonate. 

4.5 

Sodium  carbonate, 

1.4 

Sodium  phosphate, 

traces. 

Sodium  chloride, 

1.3 

Borax, 

traces. 

Sodium  sulphate. 

traces. 

• 

109.7 

The  amount  of  dissolved  salts  is  on  the  whole  rathei 
is  remarkable  for  the  almost  total  absence  of  sulphates, 
was  also  found  to  be  very  pure  organically,  the  perman^ 
Forschammer  and  Tidy  indicating  very  little  organic  i 

The  analysis  was  made  by  W,  A.  Noyes. 
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Chemiedl  series^  No.  142.  Sample  of  water  from  Hunter^s  Hot 
8priji(i^,  Montana.  This  analysis  was  made  in  the  early  part  of 
Jane,  1888.    The  results  are  as  follows  : 


Parts  per  million. 

Grains  per  gallon. 

Sflica, 

77.4 

4.517 

Alamina, 

1.2 

.070 

Oxide  of  iron, 

traces. 

Carbonate  of  lime, 

4.0 

.233 

Ma^pieBiuin  carbonate, 

traces. 

Lithiom  carbonate, 

traces. 

Potassium  carbonate, 

5.5 

.321 

Sodium  carbonate. 

150.5 

8.785 

Sodium  chloride, 

24.7 

1.442 

Sodium  bromide. 

traces. 

Sodium  iodide. 

traces. 

Sodium  sulphide. 

14.6 

^2 

Sodium  sulphate. 

10.4 

.607 

Sodium  phosphate. 

traces. 

Sodium  biborate  (borax), 

traces. 

288.80 


16.827 


TKe  analysis  was  made  by  W.  A.  Noyes. 

Chemical  series^  No.  143.    Sample  of  a  spring  water  from  Ingle- 
wood  (west  of  Minneapolis),  furnished  by  Mr.  Geo.  P.  Bradbury. 
This  analysis  was  made  in  the  early  part  of  July.      The  results 
follows: 

Parts  per  million.  Grains  per  gallon. 

Silica,  20.9  1.22 

Oxide  of  iron  and  alumina  (the  latter  in  very  small  amount)* 

.2  .012 


Oalcium  carbonate, 

167.8 

9.794 

Calcium  sulphate, 

2.0 

.117 

Calvium  nitrate. 

minute  traces. 

Calcium  phosphate. 

traces. 

Magnesium  carbonate, 

80.4 

4.693 

Lithium  carbonate, 

traces. 

Sodium  suiphate, 

8.3 

.485 

Sodium  chloride. 

1.3 

.076 

Potassium  sulphate. 

2.9 

.169 

Total  determined,  283.8  16.566 

This  water  has  a  considerable  amount  of  salts  in  solution. 
Analyzed  by  W.  A.  Noyes. 

Chemical  series^  No.  144.  Sample  of  the  material  used  at 
^^nkato  for  making  hydraulic  cement.  This  material  is  of  fine 
K^nular  texture,  and  of  a  very  light  grey  color. 
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The  powdered  substance  was  digested  in  hydrochloric  ac 
whereby  the  greater  part  of  it  was  dissolved  with  effenrescenoed 
to  the  escape  of  carbonic  acid  gas.  The  composition  of  t 
insoluble  and  the  soluble  portions  is  as  follows: 

Soluble  in  HCl. 


Insoluble  in 

i  HCl. 

Silica, 

16 

per  cent. 

Alumina, 

5 

per  cent. 

Potash, 

traces. 

Soda, 

traceb. 

21.00 


Silica, 

Alumina, 

Oxide  of  iron, 

Calcium  carbonate,       40.00 

Mafi^esium  carbonate,  81.50 

Potash.  .22 

Soda,  .54 


traces. 

.85  per  cent. 
2.7i 


cc 
ft 
<c 
(« 
•* 


** 


l< 


It 


11 


(I 


Combined, 


Insoluble, 

Soluble, 

Water, 


21.00  per  cent. 
75.84 
.48 


*• 


it 


t( 


•  < 


97.27 


The  soluble  portion  is  seen  to  be  mainly  carbonate  of  lime  m 
carbonate  of  magnesia,  with   some  oxide  of  iron,  while  the 
soluble  portion  is  silicate  of  alumina. 

Analysis  by  C.  F.  Sidener. 

Ohemical  series^  No,  145,    Sample  of  hydraulic  cement  made 
Maukato, 

This  material  was  found  to  effervesce  very  little  with  hydi 
chloric  acid.  It  was  accordingly  analyzed  as  a  silicate,  by  fusic 
in  the  usual  manner.    The  result  of  the  analysis  is  as  follows  : 

Silica, 

Alumina, 

Oxide  of  iron. 

Lime, 

Magnesia, 

Potash, 

Soda, 

Water. 

Carbonic  acid, 


16.24 

per 

cent 

5.35 

(1 

4.71 

t» 

38.53 

*( 

22.73 

It 

1.81 

It 

.57 

(i 

.51 

ti 

9.26 

it 

99.71 


Analysis  by  C.  F.  Sidener. 


Chemical  series,  No.  146.    A  sample  of  clay  of  a  light  color,  con 
pact  and  dry. 


68.70 

per 

cent 

18.04 

•  ( 

1.53 

1.24 

.56 

5.28 

.24 

.09 

1.40 

traces. 
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This  was  analyzed  by  fasion  in  the  usual  manner  for  silicates. 
The  resnlt  of  the  analysis  is  as  follows  : 

Silica, 

Alumina, 

Oxide  of  iron, 

Lime, 

Magnesia, 

Pctash, 

Soda, 

Phosphoric  oxide, 

Water, 

Organic  matter, 

97.08 

The  material  is  rather  remarkable  for  containing  so  much  pot- 
asb,  which  probably  exists  in  it  in  the  form  of  finely  divided  potash 
ieldspar. 

Oq  ignition  this  clay  changes  only  a  little  in  color,  becoming 
dightly  brownish. 
Analysis  by  C.  F.  Sidener,  mainly. 

Very  respectfully  yours, 

James  A.  Dodge. 

^OTB.   The  foregoing  sabstances  were  derived  as  follows: 

^0. 84.    Was  furnished  by  Mr.  James  M.  Young.    It  was  from  the  drift,  and 

lOd  the  appearance  of  being  similar  to  thp  phosphatic  ncdules  deriyed  from  the 

^^^^Boeoiu  in  South  Carolina.   It  was  found  at  the  main  Two  rivers,  in  Morrison 

^^ty,  a  localitj  where  the  Cretaceous  strata  are  known  to  exist.    Mas.  Reg. 
N:.4711. 

^0. 85.  Zeolitic  mineral  from  the  trap  rocks  of  the  north  shore  of  Lake 
Soperior,  Sec.  29,  T.  57,6,  a  few  miles  west  of  Little  Marais.  It  is  number  634 
A,  of  the  geological  survey  series  of  crystalline  rocks.  Tenth  annual  report, 
p.  63. 

No.  86.  From  Beaver  Bay;  found  filling  thin  seams  m  ^the  feldspar  masses, 
^o  one-fourth  to  one- half  an  inch  thick.  It  is  a  light  flesh-colored,  zeolitic 
^ttal,  with  a  radiated  structure;  corresponds  to  No.  637  A,  of  the  series  for 
"e  crystalline  rocks.    Tenth  annual  report,  p.  64. 

No.  1^6.  Water  from  the  Red  river  of  the  North,  at  Saint  Vincent.  Collected 
Jane  10, 1882,  by  Mr.  C.  F.  Sidener. 

No.  127.  Water  from  the  Red  river  of  the  North  at  Fergus  Falls.  Collected 
^  Mr.  Sidener,  June,  1882. 

No.  128.  Water  from  Heron  lake,  Jackson  county.  Collected  in  June,  1882, 
^  Mr.  C.F.  Sidener. 

No.  129.  Water  from  the  falls  of  Tigeon  river;  obtained  through  Mr.  Henry 
Mayhew,  August,  1882. 

No.  130.  Water  from  lake  Superior,  near  Grand  Marais;  obtained  through 
Mr.  Henry  Mayhew,  September,  1882. 
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No.  131.  Water  from  an  artesian  well  at  Carman  in  Polk  county;  obtain 
through  chitf  ensrineer  C.  C.  Smith,  Sept.  1882. 

No.  132.  Water  from  the  mineral  sprin^ir  ot  C.  F.  Bryan,  near  Minneic 
City.    Collected  in  September,  1882.    From  Mr.  C.  F.  Bryan. 

No.  133.  Water  from  the  Rock  river,  sec.  19,  T.  103, 44,  near  Lnyeme,  Re 
county;  obtained  through  Hon.  J.  P.  Kniss,  November,  1882. 

No.  137.  Oolitic  ferruginous  rock  from  the  Trenton,  or  Hudson  River  shal 
foesiliferous,  at  the  horizon  of  the  green  shales,  at  the  railroad  cut  near  Foi 
tain,  Fillmore  county.    Mus.  Reg.  No.  4978. 

No.  138.  Sample  from  the  clay  lying  between  the  Shakopee  limestone  c 
the  Jordan  sandst-  mmediately  south  of  the  Red  Jacket  railroad  brid 
near  Mankato,  Blue  Earth  county.    Furnished  by  Mr.  J.  G.  KoUer. 

No.  139.    Same  as  the  last,  but  of  a  red  color. 

No.  140.  Greenish,  ferruginous,  somewhat  gritty  substance,  found  about 
feet  below  the  natural  surface,  on  land  of  W.  W.  Norton,  near  Minneapolis 
in  a  ditch  by  the  roadside,  about  a  mile  north  of  Minnehaha  creek,  in  the  exi 
sion  of  Park  avenue,  in  the  valley  of  drainage  from  a  marsh  to  Minneb 
creek,  occurring  somewhat  as  a  bog  ore. 

No.  141.  Water  from  lake  Minnetonka,  obtained  by  Wm.  A.  Noyes,  1 
21,1888. 

No.  142.    Water  from  Hunter*s  Hot  springs,  Montana     umished  by- 
Hunter,  June,  1883. 

No.  143.  Water  from  a  natural  spring  at  Inglewood  (west  of  Minneapol 
furnished  by  Mr.  George  P.  Bradbury,  June,  1883.. 

No.  144.  Hydraulic  limestone,  used  by  the  Standard  Cement  company, 
Mnnkato,  selected  by  he^  superintendent,  Oct.  1883. 

No.  145.  Hydraulic  lime,  manufactured  from  the  strata  of  the  Sbako| 
formation,  by  the  Standard  Cement  company  at  Mankato.  Furnished  by  i 
supenntendent. 

No.  146.  White  clay,  lying  between  the  Shakopee  limestone  (dislodged)  u 
the  Jordan  sandstone,  on  L'  Huillier  mound,  at  the  mouth  of  the  Blue  Eai 
river. — n.  h.  winchbll. 


VIIL 


MUSEUM  REPORT  FOR  1882. 


Durinc:  the  year  1882  the  usual  increase  has  been  made  in  the 
collections  of  the  museum.    Four  hundred  and  sixty-four  entries 
haye  been  made  in  the  register.    Some  of  these  entries,  as  hereto- 
fore, are  for  the  purpose  of  preserving  records  of  specimens  that 
^  jet  to  undergo  scientific  examination,  and  are  not  enume- 
rated in  the  following  list  of  registrations.    They  have,  however, 
l^n  labeled  and  numbered  to  correspond  with  the  records.    These 
unnamed  specimens  are  derived  largely  from  the  geological  survey, 
•^he  others  are  entered  in  the  register  under  the  names  which  they 
"*ve  when  they  come  to  us,  unless  known  to  be  wrong,  whether 
P'^sented  or  obtained  by  exchange. 

Exchanges  have  been  made  with  Prof  C.  U.  Shepard,  John  H. 
Goodale,  Prof.  S.  Calvin,  and  Dr.  J.  W.  Hood. 

The  principal  donors  to  the  museum  registered  in  1882  were  Dr. 
E.  S.  Dana,  Gen.  H.  H.  Sibley,  Lieut.  A.  W,  Voifdes,  A.  J.  Noyes, 
P.  D.  Anthony,  N.  H.  Winchell,   Cora  E.  Goode,  W.  J.  McGee, 
W.  H.  Shelton,  C.  L.  Herrick,  J.  C.  Kassube  and  Horace  V.  Win- 
chell.  All  these  donations,  and  others,  are  enumerated  in  the  fol- 
lowing list. 
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Albchjbolooioal  Additions  to  the  Museum  in  1882. 

N 

Fragments  of  Indian  pottery.    From  the  northwest  shore  of  Mille  Lacs. 

xl  bj  Warren  Upham. 

Lock  of  Dirt-in-the-Face's  hair,  braided.    Miles  Citj,  Montana;  Nov.  1» 

Presented  bj  Col.  J.  B.  Ciongb. 

Arrow-point  of  chert;  narrow.  From  a  mound  at  Dresbach,  Winona 
Presented  by  George  B.  Dreebach,  Jr. 

Copper  chisel,  1^  to  2  inches  broad,  6  inches  long.     From  the  same 

at  Drebbach.    Presented  by  George  B.  Dresbach,  Jr. 

Copper  chisel,  1  to  1^  inches  wide,  7  inches  long.    From  the  same 

with  the  preceding.    Presented  by  John  H.Moflse. 

Piece  of  pottery,  also  from  the  same  mound  at  Dresbach.    Presented  by 

.  Moflse. 

Fragment  of  a  human  skull.     From  the  same  mound.    Presented  by 

.  Moflse. 

Piece  of  pottery,  from  the  largest  (nine  feet  in  hight)  in  a  group  of  six- 

ounds,  N.  E.  H  o^  s^*  ^1*  Greenwood,  Hennepin  Co.  (at  junction  of 

>ntlet  from  Lake  Sarah,  with  the  Crow  river.)  Presented  by  H.  Ellington. 

Fragment  of  a  bone,  from  the  same  mound  with  the  last.    Presented 

Dllington. 

Angular  fragments  of  chert  (chipped?).    Found  between  Mankato  and 

)end,  and  presented  by  Rev.  Louis  J.  Hauge. 

Lanoe-head  of  gray  chert,  notched  at  base,  unsymmetrical.    Record  lost. 

Imperfect  arrow- point  of  gray  quartzyte.    Record  lost. 

Arrow- points  of  flint  and  chert;  three,  all  notched  at  base.  Records  lost. 

Spear-point  of  quartzyte.     From  Martha's  Vineyard.    Presented  by 

ig.  C.  J.  Allen. 

Arrow-point  of  flint,  small,  triangular.    From  Martha's  Vineyard.    Pre- 

by  Mrs.  Allen. 

Low,  conical  disk  of  limonite,  polished,  with  a  thin  edge.    From  Sher- 

Tennessee.    Presented  by  N.  H.  Winchell. 

Rose  quartz  arrow-point,  with  unnotched  base.  From  Sherwood,  Ten- 
Presented  by  N.  H.  Winchell. 

Small,  quartz  arrow- point.     From  Sherwood,  Tennessee.     Presented 

I.  Wmchell. 

Arrow-points  (six)  of  chert,  with  notched  base.  From  Sherwood,  Ten- 
Presented  by  N.  H.  Winchell. 

Stone  implements  (five),  with  broad,  notched  base.    From  Sherwood, 

see.    Presented  by  N.  H.  Winchell. 

Implements  (five)  of  chert,  rudely  chipped.   From  Sherwood,  Tennessee. 

:edby  N.  H.  Winchell. 

Chert  clippings  (twenty-three.)    From  Sherwood,  Tennessee.  Presented 

a.  Winchell. 

Stone  arrow-points  (forty),  notched  at  the  base.  From  Waterloo,  Ala- 
Presented,  Oct.,  1882.  by  C.  L.  Herrick. 

Stone  arrow  pomts  (five),  triangular,  notched  at  base.    From  Waterloo^ 

Presented,  Oct.,  1882,  by  C.  L.  Herrick. 
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Provided.  No  comfMuiy  shall  take  a  name  previouBly  aMnmed  bj  any  o&er 
company. 

Skc.  3.  Before  any  company  formed  ander  this  act  shall  oommenoe  bosimi, 
the  president  and  directors  shall  cause  their  articles  of  association  to  be  filed 
with  the  secretary  of  state  of  this  state,  and  also  a  copy  thereof  with  the  regiiter 
of  deeds  of  the  coanty  in  which  its  principal  business  is  to  be  condacted;  where 
said  articles  shall  be  recorded  at  length  in  books  prepared  for  that  purpose. 

Ssc.  4.  The  articles  of  every  such  association  shall  be  signed  by  the  penons 
associating  in  the  first  instance,  and  acknowledged  before  some  persons  anth(v- 
ized  by  law  to  take  the  acknowledgement  of  deeds,  and  shall  state 

First,    The  distinct  purpose  for  which  the  association  is  formed. 

Second.    The  amount  of  their  capital  slock  and  the  number  of  shares. 

Third,    The  amount  of  capital  stock  actually  paid  in. 

Fourth.  The  place  in  the  state  where  their  office  for  the  transaction  of  busi- 
ness is  to  be  held,  and  the  county  or  counties  in  which  their  business  is  to  bi 
carried  on. 

Sixths    The  term  of  its  existence,  not  to  exceed  thirtr  years. 

Sbc.  5.  The  amount  of  capital  stock  in  every  such  corporation  shall,  in  n 
case  be  less  than  ten  thousand  (10,000)  dollars  nor  more  than  five  hundre 
(500,000)  dollars,  and  shall  be  divided  into  shares  of  fifty  dollars  each;  but  tb 
capital  stock  and  number  of  shares  may  be  increased  at  any  regular  meeting  < 
the  stockholders. 

Provided,  The  amount  of  capital  when  so  increased  shall  not  exceed  the  sai 
of  five  hundred  thousand  (500,000)  dollars. 

Sec.  6.  llie  purposes  for  which  such  corporations  shall  be  established,  sba 
be  distinctly  and  definitely  specified  in  the  articles  of  association;  and  it  sba 
not  be  lawful  for  said  company  to  appropriate  its  funds  for  any  other  purpose. 

Sec.  7.  Any  two  of  the  signers  of  such  articles  of  association  may  call  tl 
first  meeting  of  the  corporators  for  the  purpose  of  organizing  the  company,  : 
such  time  and  place  as  they  may  appoint,  by  giving  personal  notice  to  ea< 
corporator,  or  by  publishing  the  same  in  some  newspaper  at  least  fifteen  da: 
before  the  time  appointed  for  such  meeting. 

Sec.  8.  The  stock,  property  and  business  of  such  corporation  shall  be  mai 
aged  by  not  less  than  tdree  nor  more  than  seven  directors,  as  the  articles  xni 
determine,  one  of  whom  shall  be  a  resident  of  the  state;  they  shall  hold  the 
offices  for  one  year,  and  until  their  successors  shall  be  duly  chosen.  The  tin 
and  place  of  the  meeting  of  stockholders  for  the  election  of  directors  and  otb< 
purposes,  shall  be  fixed  by  the  by-laws,  and  at  all  such  meetings  each  share  t 
stock  shall  be  entitled  to  one  vote. 

Sec.  9.  The  directors  of  eveiy  such  corporation  shall  choose  one  of  thd 
number  president,  and  shall  appoint  such  other  officers  and  agents  as  the  article 
of  association  or  by-laws  may  require,  who  shall  hold  their  offices  for  one  yea) 
or  until  a  majority  of  the  stockholders  choose  others  in  their  stead.  The  ml 
jority  of  directors  for  the  time  being,  shall  have  power  to  fill  any  vacancy  whifi 
may  happen  in  their  board  by  death,  resignation,  or  otherwise,  until  the  ne 
regular  meeting  of  the  stockholders. 

Sec.  10.    The  directors  may  call  in  the  subscription  to  the  capital  stodc 
such  corporation  by  installments  in  such  portion  and  at  such  times  and  plac 
as  they  shall  think  proper,  by  giving  notice  thereof  as  the  by-laws  shall  pr 
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s,  and  in  case  any  sbockholder  shall  neglect  or  refuse  payment  of  any  sach 
ilnect  for  the  space  of  sixty  days  after  the  same  shall  have  become  dae  and 
3le,  and  after  he  shall  have  'been  notified  thereof,  the  stock  of  said  delin- 
(itockholder  may  be  sold  by  the  directors  at  pabUc  auction,  at  the  office  of 
xretary  of  such  corporation,  gi^nf?  at  least  thirty  days  notice  in  some 
paper  in  the  county  in  which  said  office  is  located. 

mded.  That  if  said  stockholder  is  a  resident  of  this  state,  the  stock  shall 
Id  at  the  business  office  of  said  corporation  in  the  CDuuty  in  which  its  busi- 
t  conducted,  grring  at  least  thirty-days  notice  thereof  in  some  newspaper 
id  in  the  county  and  if  no  newspaper  is  published  in  said  county,  then  it  shall 
blished  in  some  newspaper  at  the  capital  of  the  state,  and  the  proceeds  of 
sale  shall  be  first  applied  in  payment  of  the  installment  called  for,  and  the 
lie  of  the  sale,  and  the  residue  shall  be  refunded  to  the  person  entitled  to  the 
and  such  sale  shall  entitle  the  purchaser  to  all  the  rifl^hts  of  a  stockholder 
I  extent  of  the  shares  so  bought. 

;.  11.  A  majority  of  the  directors  of  any  such  corporation  for  the  time 
,  convened  according  to  the  by-laws,  shall  constitute  a  quorum  for  the 
iction  of  business;  and  those  holding  a  m^oority  of  the  stock  at  any  meet- 
rtlie  stockholders  shall  be  capable  of  transacting  the  business  of  the  meet- 
ind  at  all  such  meetings  stockholders  may  vote  in  person  or  by  proxy  duly 

;.  12.  If  it  shall  so  happen  than  an  election  of  directors  shall  not  take 
at  the  annual  meeting,  such  corporation  shall  not  in  consequence  thereof 
solved;  but  an  election  may  beheld  at  any  time  thereafter  by  giving  thirty 
lotice  thereof  in  the  manner  provided  in  the  by-laws  of  the  company. 
;.  13.  Every  such  incorporation  shall  have  power  to  acquire,  hold,  and 
er  all  such  real  and  per donnl  estate  as  the  directors  shall  adjudge  necessary 
ifenient  for  the  purpose  of  conducting,  carrying  on»  or  disposing  of  the 
m  of  such  corporation. 

*ru2Mf .  That  its  real  estate  held  at  any  one  time  shall  not  exceed  three  thou- 
U3es. 

.  14.  The  stock  of  any  such  corporation  shall  be  deemed  personal  pro- 
and  shall  be  transferable  only  on  the  books  of  such  company  in  such 
IS  the  directors  shall  prescribe,  and  such  corporation  shall  at  all  times 
i  lien  upon  the  stock  or  property  of  its  members  invested  therein  for  all 
due  from  them  to  such  corporation,  which  may  be  enforced  by  advertise- 
uid  sale  in  the  manner  provided  for  selling  delinquent  stock. 
pided.  That  assessors  and  all  other  officers,  whose  duty  it  may  be  to  as- 
"operty  for  purposes  of  taxation,  may  take  into  consideration  the  produc- 
ts or  unproductiveness  of  the  mine,  stock  and  improvements  thereto  be- 
g,  and  value  the  same  accordingly. 

.  15.  The  directors  shall  cause  a  record  to  be  kept  of  all  stock  subscribed 
insferred,  and  of  all  business  transactions,  and  their  books  and  records 
i  all  times  be  open  to  the  inspection  of  an?  and  every  stockholder;  they 
Iso  when  required  present  to  the  stockholders  reports  in  writing  of  the 
cm  and  amount  of  business  of  the  company,  and  declare  and  make  such 
ids  of  the  profits  from  the  business  of  the  company,  not  reducing  the 
sto^k,  while  they  have  outstanding  liabilities. 
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Sec.  16.  The  directors  of  any  oompany  orgfanized  under  this  act,  shall  hiv» 
power  to  establish  one  or  more  offices  withoat  this  state,  and  transact  biiiiBe» 
thereat. 

PropifUdf  however.  That  an  office  shall  always  be  maintained  in  ^ii  ikite- 
where  legal  processes  may  be  served  on  the  person  in  charge  thereof. 

Sbc.  17.  Each  stockholder  in  any  company  organized  onder  this  aet,tlialk 
be  liable  for  the  debts  of  the  company  to  the  amoont  of  stock  held  or  ownsd  Iq 
him  therein. 

Sbc.  18.    This  act  shall  take  effect  from  and  after  its  passage. 

Approved  Feb.  24,  1860. 


Qbnbral  Laws,  1860.  p.  258.  An  act  to  amend  an  act  entitled  '*An  Act  to  r^ 
14^/0  corporations  for  manufacturing ,  mining,  agricultural,  mechanical  9» 
chemical  purposes,''  passed  Aug,  12, 1858.  This  amendment  provides  that  bj 
corporation  created  before  the  paf  sage  of  the  original  act  may  by  vote  of  ' 
stockholders  avuil  itself  of  its  privileges. 


General  Laws  of  Minkbsota,  1864,  p.  111.  An  Act  to  provide  for  a  ^4 
logical  survey  of  the  north  shore  of  lake  Superior,  urithin  the  limits  cf  tl 
state,  and  other  mineral  and  coal  districts,  and  to  appropriate  money  therrfk 

Be  it  enacted  by  the  Legislature  of  the  State  of  Minnesota. 

Section  1.    That  there  be  and  is  hereby  appropriated,  oat  of  any  moneys 
the  treasury  not  otherwise  appropriated,  the  sum  of  two  thousand  dollars,  to 
expended,  or  so  much  thereof  as  may  be  necessary,  under  the  direction  of  i 
governor,  in  causing  to  be  made  a  geological  survey  of  the  mineral  lands 
the  north  shore  of  lake  Superior,  within  the  limits  of  this  state,  and  also 
other  mineral  or  coal  districts  of  the  state,  and  the  governor  is  hereby  auth^ 
ized  to'appoint  a  suitable  person  or  persons  to  make  such  survey,  whose  rep< 
of  the  same  shall  be  made  to  the  governor,  and  by  him  transmitted  to  the  L< 
islature. 

Approved  March  4,  1864. 


General  Laws  of  1865,  p.  84.  An  Ad  to  continue  the  geological  surt^ 
the  mineral  lands  of  the  north  shore  of  lake  Superior, 

Be  it  enacted  by  the  Legislature  of  the  State  of  Minnesota. 

Section  1.  That  the  governor  be  and  is  hereby  authorized  and  empowers 
to  appoint  some  suitable  person  to  continue  the  geological  survey  of  the  min 
eral  lands  of  the  north  ebore  of  lake  Superior,  lying  in  the  state  of  Minnesoti 
and  also  other  mineral  bearing  districts  within  the  limits  of  thB  state. 

Skc.  2.  Such  person  so  appointed  shall  before  [entering  upon  his  dotia 
under  the  provisions  of  this  act,  take  and  subscribe  an  oath  to  diUgently  asc 
faithfully  discbarge  such  duties  to  the  best  of  his  ability.  And  he  shall  pro- 
ceed at  as  early  a  day  as  practicable  to  continue  such  survey  under  the  ditectioi 
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ofthegOTaiior.  He  shall  make  analysis  of  metal-bearing  rocks  that  may  be 
obtimed  during  such  sarrey,  to  the  end  that  the  commercial  valae  thereof  may 
beanertainedy  and  he  shall  report  the  same  to  the  governor  on  or  before  the 
fint  dsy  oi  Janaary  A.  D.  eighteen  hundred  and  sixty-nine.  He  shall  also 
make  and  report  sectional  maps  showing  the  location  of  minerals  examined  and 
analynd  and  as  far  as  in  his  power,  report  upon  the  extent  of  the  coal  5elds  on 
the  waters  of  the  Big  Cottonwood  river,  and  the  extent  of  such  other  mineral 
depoiits  ai  he  may  find,  and  such  report  shall  be  transmitted  by  the  governor 
to  the  Legblatnre. 

Sic.  8.  The  governor  shall  have  power  to  draw  from  the  state  treasury  out 
ofmonejsnot  otherwise  appropriated,  a  sufficient  amount  to  pay  the  actual  and 
neoenaiy  expenses  incurred  by  such  person  se  appointed  under  the  provisions 
of  this  act»  not  to  exceed  the  sum  of  one  thousand  dollars. 

Sic.  4.    This  act  shall  take  effect  and  be  in  force  from  and  after  its  passage. 

Approved  March  7,  1865. 


GiNSBAL  Laws  1865,  p.  85.  An  Act  to  enable  N,  C.  D.  Taylor  to  continue 
(kt  geological  exploration  of  the  country  in  the  valley  of  the  St,  Croix,  within 

Beit  tnacted  by  the  Legislature  of  the  State  of  Minnesota. 

SicTiON  1 .  That  the  sum  of  one  thousand  dollars  be  and  the  same  is  hereby 
appropriated  and  ordered  to  be  set  apart  to  N.  C  D.  Taylor  out  of  any  moneys 
in  the  fa^asury  not  otherwise  appropriated,  to  enable  him  to  continue  the  geo- 
logical exploration  of  the  country  in  the  valley  of  the  St.  Croix,  within  this 
itate,  and  that  he  report  to  the  next  Legislature  tJie  result  of  his  labors. 

Sec.  2.    This  act  shall  take  effect  and  be  in  force  from  and  after  its  passage. 

Approved  March  2,  1865. 


GihkbalLaws,  1866,  p.  80.  An  act  to  regulate  mining  upon  the  public  lands 
9/ the  UniUd  States,  within  the  State  of  Minnesota. 

^  it  enacted  by  the  Legislature  of  the  State  of  Minnesota. 

Section  1.  The  miners  and  inhabitants  of  any  section  of  this  state  in  which 
there  may  be  mines  of  gold,  silver  or  other  metals,  upon  the  public  lands  of  the 
United  States  for  which  patents  have  not  been  issued,  may  meet  and  form  a 
ouning  district,  not  to  exceed  in  extent  five  miles  square,  ^x  the  boundaries, 
adopt  a  name,  and  pass  such  rules  and  regulations  for  such  districts  as  may  be 
deemed  by  them  necessary  for  the  location,  holding,  recording  and  working  of 
mines  or  mining  claims  upon  such  public  lands  of  the  United  States  within  such 
diitrict.  They  may  also  elect  a  recorder  for  said  district,  and  provide  his  qual- 
ifications, duties,  fees  and  liabilities. 

Provided.  That  no  such  mining  claim  shall  exceed  in  extent  two  hundred 
feet  square,  and 

Provided^  further.  That  no  such  mining  claim  shall  be  made  except  by 
aetoal  occupancy. 
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Sbc.  2.  On  the  trial  of  any  action  in  any  court  of  this  state  inTolTing  daim 
to  or  the  posset  sion  of  any  such  mine  or  mining  claim,  or  inTolTing  any  rigkt 
gnwmg  oat  of  any  such  mine  or  mimng  daim,  the  rales  and  regalatioiu  w 
adopted  in  said  district,  or  authenticated  copies  thereof,  may  be  giren  in  eyi- 
dence,  and  so  far  as  applicable  shall  govern  the  case. 

Sec.  3.  The  term  "mines^*  and  "mining  claims'*  as  used  in  the  preceding 
sections,  shall  be  construed  to  embrace  all  water  rights,  ditches,  flames,  timber 
claimed,  or  other  interest  appurtenant,  necessary  or  auxiliary  to  a  mine  or  min- 
ing claim,  or  the  working  thereof. 

Sec.  4.  The  majority  of  the  miners  of  such  mining  district,  attending  at  i 
meeting,  upon  reasonable  notice,  may  at  any  time  change,  alter,  amend  or  I^ 
peal  any  of  such  rules  and  regulations  previously  adopted. 

Sec.  5.    This  act  shall  take  effect  and  be  in  force  from  and  after  its  pamge. 

Approved  March  2, 1866. 


General  La.wb,  1866,  p.  98.  An  Act  to  continue  ih$  geological  survey  Oj 
the  State  of  Minnesota,  atid  to  appropriate  money  therefor. 

Be  it  enacted  by  the  legislature  of  the  State  of  Minnesota. 

Sbcton  1.  Henry  H.  Eames  is  hereby  appointed  state  geologist  for  the  ten 
of  one  year,  commencing  January  1st.,  1866.  He  shall  be  commissioned  l^  th 
governor,  and  it  shall  be  his  duty  to  continue  the  geological  survey  of  the  state 
and  prepare  a  report  of  such  survey,  subject  to  the  provisions  of  section  2,  cha| 
ter  39,  of  the  general  laws  of  Minnesota  for  1865, 

Sec.  2.  The  following  sums  of  money  are  hereby  appropriated  out  of  an 
money  in  the  state  treasury  not  otherwise  appropriated,  for  the  prosecition  i 
the  geological  survey  for  the  year  1866. 

For  salary  of  state  geologist,  two  thousand  doUara,  to  be  drawn  monthly  c 
the  last  day  of  the  month. 

For  expenses  of  survey  in  mining  districts  and  experiments  on  ores,  and  8 
incidental  expenses  of  work,  shall  not  exceed  three  thousand  dollars,  to  I 
drawn  upon  the  satisfactory  vouchers  of  the  state  geologist,  and  accounts  of  e: 
penditure  to  be  furnished  by  him  to  the  state  auditor. 

Sec.  3.  The  state  geologist  shall  have  his  office  in  the  capitol  building,  ai 
shall  there  arrange  and  keep  a  collection  of  specimens  of  all  minerals  and  sue 
other  interesting  materials,  which  he  may  find  in  his  explorations  of  the  sta(( 
Said  office  shall  be  open  to  the  public. 

Sec.  4.  The  state  geologist  shall  devote  his  time,  labor  and  exertions  exdi 
•ively  for  the  benefit  of  the  state  at  large,  and  shall  afford  no  advantage  whai 
ever  to  any  private  enterprise  or  speculation. 

8bc.  5.    This  act  shall  take  effect  and  be  in  force  from  and  after  its  passage 
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GoriRAL  Laws  of  Minnesota,  1867,  p.  40.  To  regulate  mining  upon  the 
fMk  Umds  of  the  United  States  within  the  State  of  Minnesota. 

Be  it  enacted  by  the  Legislature  of  the  State  of  Minnesota. 

Section  1.  That  all  mineral  districts  to  be  hereafter  formed  in  this  state 
ibll  confonn  to  the  township  lines  of  six  miles  square. 

Sec.  2.  That  all  mineral  claims  shsU  be  made  in  person  by  the  party  claim- 
mg,  and  any  claim  not  thas  made,  is  invalid. 

Skc.  3.  That  when  a  mineral  vein  or  lode  or  lead,  containing  gold,  silver, 
cbntbar,  or  copper  is  discovered,  the  party  making  the  discovery  shall  be  en- 
titled to  two  hundred  feet  on  said  vein  or  lode  or  lead  as  a  discovery  claim,  with 
CDehoiulred  feet  of  land  en  either  side  of  said  vein,  lode  or  lead,  for  its  conven- 
ient workmg;  and  he  shall  also  be  entitled  to  an  a'^ditional  claim  of  two  hun- 
dred feet  on  said  vein,  lode  or  lead,  with  one  hundred  feet  of  land  on  either  side 
of  said  vein  or  lode  or  lead,  for  its  convenient  working,  according  to  the  act  of 
eoQgiees,  passed  July  26, 1866. 

Sic.  4.  That  to  receive  mineral  claims  the  person  making  them  shall 
meuve  o£F  correctly,  the  number  of  feet  allowed  by  law  and  shall  post  up  a 
BOtice  of  said  claim,  of  a  substantial  nature  upon  a  stake  or  tree,  at  the  end  of 
every  two  hundred  feet,  upon  which  shall  be  written  the  name  of  the  vein,  with 
date  of  taking,  name  of  claimant,  number  of  claim  and  its  general  direction. 

Sic.  5.  Thai  the  cUumant  shall,  within  the  three  months  from  the  time  of 
poiting  up  a  notice  of  his  claim,  in  compliance  with  the  law,  sink  a  shaft  on  said 
daiffl  three  feet  deep  by  five  feet  square,  and  shall  take  from  the  bottom  of  the 
^  1 80  sunk,  specimens  of  the  rock,  properly  labelled,  with  the  name  of  the 
^,  name  of  claim  and  name  of  claimant,  thereon,  number  of  claim,  east  or 
*ttt,  with  a  correct  description  of  said  claim,  and  file  with  the  reguter  of  deeds 
of  the  county  in  which  the  mineral  district  is  situated,  and  the  register  of  deeds* 
*fter  being  satisfied  that  the  said  claimant  has  complied  with  the  requirements 
of  the  law,  and  that  he  has  not  exceeded  the  two  hundred  feet,  shall  issue  to  said 
daimsnt  and  record  the  same,  a  certificate  with  description  of  claim,  that  said 
daim  has  been  properly  secured  under  the  provisions  of  the  law. 

Sic.  6.  That  in  case  the  claimant  fails  to  sink  a  shaft  three  feet  deep  by  five 
^square,  within  the  three  months  specified,  then  he  shall  forfeit  all  right  to 
^daim,  and  any  other  party  can  come  in  and  take  possession. 

Sic.  7.  That  whenever  any  citizen  of  the  United  States  or  those  who  have 
ieclared  their  intentions  to  become  citizens,  shall  have  complied  with  the  pro- 
nnoQB  heretofore  set  forth,  then  they  shall  have  rightful  possessions  of  all 
^9xm  made  under  and  by  virtae  of  this  act  for  the  spacA  of  one  year  from  the 
iate  of  the  claim  made,  then  all  right  and  title  to  said  claim  shall  be  forfeited 
lod  another  claimant  maj  come  in  and  take  possession  and  secure  a  title  under 
he  law. 

Sbc.  8.  That  any  person  found  tearing  or  mutilating  any  notice  posted  on 
tty  mineral  claim  in  this  state,  shall  be  subject  to  arrest  and  imprisonment  and 
0  oon?iction,  shall  be  (ned  not  less  than  f  50  nor  more  than  $500. 
Sic.  9.  That  the  term  "mineral  claim,''  as  used  m  the  preceding  sections. 
U  embrace  all  water  rights,  ditches,  flumes,  timber  claimed,  or  other  interest 
tpportenant,  necessary  or  auxiliary  to  a  mine  or  mining  claim  or  the  working 
hereon. 
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Sec.  10.  That  the  fees  of  the  regrister  of  deeds  shall  be  as  follows:  Record- 
ing claim  $1.00;  transfer  of  claim  25  cents  for  each  folio  of  one  hondred  woidi, 
and  25  cents  for  each  certificate. 

Sec.  11.  That  it  shall  be  netessary  to  place  in  the  hands  of  the  rogisker  of 
deeds  a  descrij^tion  of  each  claim  for  record,  within  thirty  days  from  the  data  of 
taking* 

Sec.  12.  That  in  case  any  mineral  district  in  this  state  is  located  in  an  on- 
organized  county,  the  claim  shall  be  recorded  in  the  organized  coonty  to  which 
snch  nnorganized  connty  has  been  attached  for  judicial  purposes,  and  the  regis- 
ter of  deeds  of  said  organized  county,  shall  perform  the  duties  and  receive  the 
fees  as  provided  by  law. 

Sec.  13.  That  it  shall  be  the  duty  of  all  registers  of  deeds  in  counties  where 
mineral  claims  are  filed,  to  make  a  report  every  three  months  to  the  secretar: 
of  state  of  the  number  of  claims  taken,  number  ef  shafts  sunk,  and  the  generH 
condition  of  the  mines. 

Sec.  14.  This  act  shall  take  effect  and  be  in  force  from  and  after  its  ptU 
sage. 

Approved  March  6,  1867. 


General  Laws,  1872,  p.  86.  An  Act  to  provicU  far  a  geological  andnatw^ 
history  survey  of  the  state  and  entrust  the  same  to  the  Universiiy  of  Minnesa^' 

Be  it  enacted  by  the  Legislature  of  the  State  of  Minnesota. 

Section  1.    It  shall  be  the  duty  of  the  board  of  regents  of  the  Univeisity 
Minnesota  to  cause  to  be  begun  as  soon  as  may  be  practicable,  and  to  carry  osa 
thorough  geological  and  natural  history  survey  of  the  state. 

Sec.  2.  The  geological  survey  shall  be  carried  on  with  a  view  to  a  comply 
account  of  the  mineral  kingdom  as  represented  in  the  state,  including  the  max 
ber,  order,  dip,  and  magnitude  of  the  geological  strata,  their  richness  in  ore 
coals,  clays,  peats,  salines  and  mineral  waters,  marl?,  cements,  building  stoii 
and  other  useful  materialp,  the  value  of  said  substances  for  economical  puipofl 
and  their  accessibility;  also  an  accurate  chemical  analysis  of  the  various  roei 
soilp,  ores,  clays,  peats,  marls  and  other  mineral  substances,  of  which  complc 
and  exact  record  shall  be  made. 

Sec.  3.  The  natural  history  survey  shall  include,  first,  an  ezaminationlof  tl 
vegetable  productions  of  the  state,  embracing  all  trees,  shrubs,  herbs  mn 
grasses,  native  or  naturalized  in  the  state;  second,  a  complete  and  sdentifi 
account  of  the  animal  kingdom  as  properly  represented  in  the  state,  inclndioi 
all  mammalia,  fishes,  reptiles,  birds  and  insects. 

Sec.  4.  The  said  surveys  and  examinations  shall  be  made  in  the  maniiei 
and  order  following:  first,  the  geological  survey  proper,  together  with  the  nee- 
etsary  and  implied  mineralogical  investigations,  all  of  which  shall  be  under- 
taken so  soon  as  may  be  practicable,  and  be  carried  forward  with  such  expedi- 
tion as  may  be  consistent  with  economy  and  thoroughness;  second,  the  botani- 
cal examinations;  third,  zoological  investigations;  provided,  however,  that 
whenever  said  board  of  regents  may  find  it  economical  to  prosecute  diffsceat 
poitiocis  of  the  surveys  in  cocg unction,  or  that  the  public  interest  demands  it> 
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tlipy  may,  in  their  diBcretion,  depart  from  the  above  prescribed  order.  And  in  the 
emploTment  of  assistants  in  the  said  surveys  the  said  board  of  regents  shall  at 
all  times  give  the  preference  to  the  students  and  graduates  of  the  University  of 
Minnesota,  provided  the  same  be  well  qualified  for  the  duties. 

Sic.  5.  The  said  board  of  regents  shall  also  cause  to  be  collected  and  tabu- 
lated inch  meterological  statistics  as  may  be  needed  to  account  for  the  varieties 
of  climate  in  the  different  parts  of  the  state,  also  to  cause  to  be  ascertained 
[I7]  barometrical  observations  or  other  appropriate  means  the  relative  eleva- 
ikm  and  dep wioni  of  the  different  parts  of  the  state;  and  also  on  or  before 
the  completion  of  the  said  surveys,  to  cause  to  be  compiled  from  Euch  actual  sur- 
Tcyg  and  measurements  as  may  be  necessary,  an  accurate  map  of  the  state,  which 
map  when  approved  by  the  governor,  shall  be  the  official  map  of  the  state. 

Sic.  6.  It  shall  be  the  duty  of  the  said  board  ot  regents  to  cause  proper 
ipecimenii,  skillfully  prepared,  secured  and  labelled,  of  all  rocks,  soils,  ores, 
coalf ,  fossils,  cements»  building  stones,  plants,  woods,  skins  and  skeletons  of 
animals,  birds,  insects  and  fishes,  and  other  mineral,  vegetable  and  animal 
nbBtances  and  oiganbms  discovered  or  examined  in  the  course  of  said  surveys, 
to  be  preserved  for  public  inspection  free  of  cost,  in  the  University  of  Mmnesota^ 
in  rooms  convenient  of  access,  and  properly  warmed  and  lighted,  ventilated 
and  furnished,  and  in  charge  of  a  proper  scientific  curator;  and  they  shall  also* 
wb^iever  the  same  may  be  practicable,  cause  duplicates  in  reasonable  numbers 
and  quantities  of  the  above  named  specimenp,  to  be  collected  and  preserved  for 
the  purpose  of  exchanges  with  other  state  universities  and  scientific  institutions, 
of  which  the  Smithsonian  Institute  at  Washington  shall  have  the  preference. 

Sic.  7.  The  said  board  of  regents  shall  cause  a  geological  map  of  the  state  to 
be  made,  as  soon  as  may  be  practicable,  upon  which,  by  colors,  and  other  appro- 
priate means  and  devices,  the  various  geological  formations  shall  be  represented. 

81c.  8.  It  shall  be  the  duty  of  the  said  board  of  regentp,  through  their  presi- 
dent to  make»  on  or  before  the  second  Tuesday  of  December  in  each  and  every 
7^*  a  report  showing  the  progress  of  the  said  surveys,  accompanied  by  such 
nuips,  drawings,  and  specifications  as  may  be  necessary  and  proper  to  exemplify 
Uieiame  to  the  governor,  who  shall  lay  (he  sauie  before  the  legislature;  and 
Uw  said  board  of  regents  upon  the  completion  of  any  separate  portion  of  the 
Mud  curveys  shall  cause  to  be  prepared  a  memoir  or  final  report,  which  shall 
^body  in  a  convenient  manner  ail  useful  and  important  information  accumu- 
lated in  the  coarse  of  the  investigation  of  the  peculiar  department  or  portion, 
vhlch  report  or  memoir  bhali  likewise  be  communicated  through  the  governor 
to  the  legislature. 

Sic.  9.  To  carry  out  the  provisions  of  this  act  the  sum  of  one  thousand  dol- 
^  per  annum  is  hereby  [appropriated  to  be  drawn  and  expended  by  the  [said] 
t^oard  of  reic^nts  of  the  Uuiversity  of  Minnesota. 

Sic.  10.  This  act  8haU  take  effect  and  be  in  force  from  and  after  its  passage. 
Approved  March  1,  1872. 
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General  Lawb,  1878,  p.  255.  An  Act  to  aid  the  geological  and  natural  1m- 
torg  eurvey  of  the  state  ani  to  amend  chapter  ihirty'three  of  the  generel  loan* 
approved  March  fir et\*ighleen  hundred  and  seventy-two,  authorizing  aueh  wmy. 

Be  it  enacted  by  the  Legislature  of  the  State  of  Minnesota. 

Section  1.    The  state  lands  known  as  "state  salt  lands/'  donated  by  the 
general  government  to  aid  in  the  development  of  thjs  brines  of  the  State  of  Min- 
nesota, shall  be  transferred  to  the  custody  and  control  of  the  board  of  regents  of 
the  University  of  Minnesota.    By  said  board  of  regents  these  lands  may  be  eol^ 
in  such  manner,  or  in  sach  amounts  as  they  may  see  fit,  the  proceeds  thereof 
being  held  in  trust  by  them,  and  only  disbursed  in  accordance  with  tbe  l0>^ 
ordering  a  geological  and  natural  history  survey  of  the  state. 

Sec.  2.    It  shall  be  the  duty  of  said  board  of  regents,  as  soon  as  practicable^ 
to  cause  a  fhll  and  scientific  investigation  and  report  of  the  salt  springs  of 
state,  with  a  view  to  the  early  development  of  such  brine  deposita  as  may 
within  the  state. 

Sec.  3.  The  board  of  regents  of  the  University  of  Minnesota,  shall  cause 
immediate  survey  and  investigation  of  the  peat  deposits  of  the  state  of  MimL^ 
sota,  accompanied  by  such  tests  and  chemical  examinations  as  may  be  neoMsa^ 
to  show  their  economical  value,  and  their  usefulness  for  the  purpose  of  commO* 
fuel,  a  full  report  thereon  to  be  presented  to  the  legislature  as  soon  as  pract=3 
cable. 

Sec.  4.    A  sum  of  two  thousand  dollars  is  hereby  appropriated  annually  (  := 
lieu  of  one  thousand  dollars)  for  the  purposes  of  the  geological  and  natural 
tory  survey,  until  such  time  as  the  proceeds  of  the  sales  of  the  salt  lands  shi 
equal  that  amount,  when  such  annual  appropriation  shall  cease. 

Sec.  5.    The  sum  of  five  hundred  dollars  \b  hereby  appropriated  for  the  pu 
chase  of  apparatus  and  chemicals  for  the  use  of  the  geological  and  natural 
tory  survey,  the  same  to  be  expended  by  order  of  the  board  of  regents  of 
University  of  Minnesota. 

Sec.  6.    It  shall  be  the  duty  of  the  board  of  regents  of  the  University 
Minnesota,  to  cause  duplicate  geological  specimens  to  be  collected  and  to 
nish  to  each  of  the  three  normal  schools,  suites  of  such  specimens,  after  the  TJ^m 
varsity  collection  has  become  complete. 

Sec.  7.  When  the  geological  and  natural  history  survey  of  the  state  shall  ha.  "^ 
been  completed,  the  final  report  on  the  same  by  the  said  board  of  regents  sh— 
give  a  full  statement  of  the  sales  of  salt  lands  hereby  given  into  the  custody  a 
control  of  the  board  of  regents  of  the  University  of  Minnesota,  together  with  tXad 
amount  of  money,  received  therefrom,  and  of  the  balances,  if  any  left  in  OiB 
hands  of  the  said  board  of  regents. 

Sec.  8.    This  act  shall  take  effect  and  be  in  force  from  and  after  its  passage* 

Approved  March  10, 1873. 
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GmnnuL  L4W8,  1876,  p.  44-46.    An  act  to  authorize  the  formation  of  cor* 
paml^mM  for.mimng  and  emelting  oree^  and  for  manufacturing  iron,  copper  and 

Be  it  eoaeied  by  the  Legislatare  of  the  State  of  Minnesota. 

Sktion  1.  Any  nnmber  of  persons  not  less  than  three,  desiring  to  form  a 
oorpocation  for  the  purpose  of  mininflr  or  smelting  ores  or  minerals,  or  for  both 
pmposes,  or  for  the  purpose  of  manufacturing  iron,  steel,  copper,  or  other 
metali,  may  do  so  npon  complying  with  the  provisions  of  this  act;  and  any  cor- 
poration so  formed  shall  be  entitled  to  the  rights  and  privileges  and  be  subject 
to  the  duties  and  obligations  herein  prescribed  and  shall  have  perpetual  suc- 
oesdon. 

Sio.  2.  Such  persons  shall  sign  and  severally  acknowledge  articles  of  incor- 
pontion,  which  shall  declare  that  they  do  thereby  associate  together  and  agree 
apQn  said  articles,  for  the  purpose  of  forming  a  corporation  under  the  provisions 
of  this  act;  and  which  said  articles  shall  also  contain. 

fint.    The  name  of  the  corporation,  which  shall  not  be  the  same  as  that  pre- 
▼iooily  assumed  by  any  other  corporation  in  this  state. 

Stconi.    The  gen^val  nature  of  the  business  to  be  carried  on,  and  the  place  of 
the  principal  office  or  headquarters  of  the  company. 

TIM,  The  names  and  places  of  residence  of  the  persons  so  associating  to 
fonnsoeh  corporation. 
F<mik.  The  amount  of  the  capital  stock  of  said  corporation. 
Sic  3.  Such  articles  shall  be  executed  in  duplicate,  one  of  which  [shall  be 
deponted  for  record  in  the  office  of  the  register  of  deeds  of  the  county  where 
said  company  shall  estabhsh  its  principal  office,  and  the  other  with  the  secretary 
of  state;  and  upon  being  so  deposited,  said  corporation  shall  be  deemed  to  exist 
^nder  this  act  for  the  purposes  specified  in  said  articles,  as  a  manufacturing  and 
ineefaaiiical  corporation,  under  the  constitution  and  laws  of  this  state,  and  may 
•oe  and  be  sued  in  the  corporate  name,  and  in  such  corporate  name  may  con- 
tiact  and  be  contracted  with,  and  transact  and  carry  on  the  business  mentioned 
is  laid  articles,  and  may  purchase,  acquire,  hold,  use,  sell  tranBfer,convey,  rent  and 
iMae  all  such  real  and  personal  property  and  effects  as  may  be  neoessary  or 
conv8Dtent  for  the  purposes  of  said  corporation.  A  certified  copy  of  said  articles 
from  the  said  register  of  deeds,  or  from  the  secretary  of  state,  shall  be  evidence 
in  all  courts  of  such  corporation. 

Sic.  4.  The  amount  of  capital  stock  ol  any  such  corporation  shall  in  no  case 
be  leu  than  ten  thousand  dollars.nor  more  than  two  million  five  hundred  thousand 
doUan,  and  shall  be  divided  into  shares  of  twenty-five  dollars  each,  and  each 
thue  ihall  be  entitled  to  one  vote  at  any  meeting  of  the  stockholders,  and  may 
be  reinresented  by  the  holder  thereof  in  person,  or  by  his  proxy,  under  written 
tppointment.  The  capital  stock  may  be  increased  by  a  majority  vote  of  the 
itoekholders  at  any  regular  meeting  thereof,  but  not  so  as  to  exceed  said  maxi- 
ttom  amount. 

Sia  h.  Such  corporation  may  prescribe  and  adopt  by-laws  for  the  manage- 
aeatof  its  business  and  affairs,  by  a  board  of  directois,  trustees,  committee  or 
other  officers  or  agents,  and  provide  for  their  election  or  appointment,  and  pre- 
nibe  their  duties,  and  may  require  bond  from  any  officer  for  the  faithful  die- 


206  KLV7£lfTH  ANDUAL  BBPOBT. 

char^re  ofdaties,  and  may  by  such  by-laws  prescribe  in  respect  to  all  matters  ip- 
pertaining  to  the  basiness  and  affairs  of  said  oorporationf  not  inoonflistent  with 
the  proyisions  of  this  act,  nor  the  constitution  or  laws  of  this  state,    Sodi  hf- 
laws  may  be  made,  altered  or  amended  by  the  directors,  tmstees  or  committee 
clothed  with  the  general  management  of  the  affairs  of  such  oorporatioD,  bat  the 
stockholders,  at  any  regular  meeting,  may  repeal  or  alter  any  by-laws,  or  adopt 
new  ones,  and  such  action  shall  remain  binding  until  repealed  or  changed  by 
the  stockholders  themselves  at  some  regular  meeting.     Such  corporation  ihiU 
keep  a  record  of  all  proceedings  had  at  meetings  of  stockholders,  and  t^ 
of   all   proceedings  had    or   taken    by    the   board   of    directors,    trotteesi 
or  committee  having  charge  of  its  affairs,  and  surii  record  shall  be  subject  to  tk^^ 
inspection  of  all  stockholders  at  all  reasonable  times.     A  copy  of  all  by-law^ 
duly  certified,  and  all  amendments  and  alterations  of  the  same,  shall  1^ 
filed  for  record  with  the  register  of  deeds  where  said  articles  of  inoorporati^ 
are  recorded,  and  also  with  the  secretary  of  state,  and  shall  not  become  oper^ 
tiye  or  valid  until  so  filed.     Until  otherwise  [provided,  the  personi  ezecntir^ 
such  articles  of  incorporation  shall  constitute  a    board  of  directors,  with  fc^ 
power  and  authority  to  mxke  by-laws  and  manage  the  affairs  and  bnsiness  ^ 
such  corporatio  i. 

Sec.  6.  The  stock  of  any  such  corporation  shall  be  deemed  personal  proper^ 
and  may  be  issued,  sold  and  transferred  as  may  t>e  prescribed  by  resolution  ^ 
hy  by-laws  of  said  corporation  or  its  managing  board,  but  no  stock  so  issued  liC 
sold,  purporting  to  b 3  full  paid,  shall  be  subject  to  any  further  assessment  in  tfc 
hands  of  the  lawful  holder  thereof,  without  his  consent.  Upon  the  issuance  -« 
stocks  the  lawful  holders  thereof  shall  constitute  the  members  of  such  corpora 
tian,  and  a  m^'ority  in  amount  thereof  may  call  a  meeting  of  the  stockholders 
at  any  time,  irrespective  of  any  by-laws,  at  the  principal  office  of  the  company 
or  at  the  capital  ot  the  state,  upon  giving  thirty  days  notice  by  publication  i 
newspaper  published  at  the  place  of  such  olT^ce,  if  there  be  such  paper,  and 
not,  then  a  paper  published  at  the  capital. 

Sac.  7.  The  directors  or  managing  officers  of  any  such  corporation  may 
and  transact  business  without  this  state,  as  may  also  the  stockholders,  by  by-la' 
therefor;  and  offices  may  be  established  without  this  state.  Provided,  that 
office  sha'l  always  be  maintained  in  this  state,  where  legal  processes  mi^  IK 
served  on  such  corporation,  and  such  service  upon  an  officer  or  director,  if  p9S 
sonally  made,  shall  be  deemed  psrsonal  service  upon  the  corporation. 

Sec.  S.    Any  corporation  organized  under  this  act  for  the  purpose  of  mining 
ore  which  has  to  be  smelted  or  otherwise  treated  to  extract  the  metal,  may  take 
acquire,  and  hold  stock  in  another  corporation  organized  for  the  purpose  of 
smelting  or  otherwise  extracting  the  ore,  if  a  migonty  of  the  stock  holders  shall 
so  elect. 

Sbc.  9.  Such  corporation  may  mortgage  its  property,  or  any  part  thereof, 
by  a  vote  of  a  msgority  of  its  stock,  but  not  otherwise;  and  no  real  estate  of  any 
such  corporation,  or  any  interest  therrrin,  shall  be  sold,  leased  or  conveyed,  with- 
out the  consent  of  a  miigority,  in  amount,  of  the  stockholders. 

Sec.  10.  Any  officer  of  any  corporation  organized  under  this  act,  or  any  other 
person  or  persons  who  shall  fraudulently  issue,  or  cause  to  ba  iisued,  any  stock, 
scrip  or  evidence  of  debt  of  such  corporation,  or  who  shall  sell,  or  offer  for  sale, 
hypothecate  or  otherwise  dispose  of  any  such  stock,  scrip  or  other  evidence  of 
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l«b4  knowing  the  same  to  be  so  fraudalently  issued  shall  be  deemed  gnilty  of' 
BI007,  and  on  conviction  thereof,  shall  be  imprisoned  in  the  state  prison  not 
Dore  than  ten  nor  less  than  one  year. 

Sic.  11.  This  act  may  be  altered  or  amended  at  the  pleasure  of  the  legisla- 
fd,  bat  not  so  as  to  divest  or  impair  any  rif^ht  of  property  acquired  under  the 
line. 

Sic.  12.    This  act  shall  tnke  effect  and  be  in  force  from  and  after  its  passage. 

Approved  February  24,  1876. 


Gutkral  Laws,  1881.  An  Act  to  encourage  mining  in  thie  etate  by  proniding 
umform  rule  for  the  taxing  of  mining  property  and  products. 

!e  it  enacted  by  the  Legislature  of  the  State  of  Minnesota. 

SicnoN  I.  That  all  corporations  now  organized  or  that  may  be  hereafter 
csaoized  under  the  laws  of  this  state  for  the  purpose  of  carrying  on  the  busi- 
Gsi  of  mining,  smelting  or  refining  copper  or  iron  ores,  or  for  the  purposes  of 
lining  coal  within  the  state,  may  pay  into  the  state  treasury  annually,  on  or 
&fbfe  the  first  day  of  January  in  each  year,  in  lieu  of  all  taxes  or  assessments 
poo  the  capital  stocK,  personal  property,  income  and  real  estate  of  such  corpo- 
Ui<m,  in  or  upon  which  real  estate  such  business  of  mining  may  he  carried  on, 
r  which  real  estate  is  connected  therewith  and  set  apart  for  such  business,  the 
iVowing  amounts,  that  is  to  say:  on  and  for  each  ton  of  copper  fifty  (50)  cents; 
a  and  for  each  ton  of  iron  ore  mined  and  shipped  or  disposed  of,  one  cent  for 
ach  ton;  and  for  each  ton  of  coal  min^d  the  sum  of  one  cent  per  ton ;  each  ton 
>be  estimated  as  containing  two  thousand  two  hundred  and  forty  (2,240) 
•ooodi;  one-half  of  such  payments  to  be  credited  to  the  general  fund  of  the 
ti^  and  the  other  half  credited  to  the  county  or  counties  in  which  such  mines 
>re  located. 

Sic.  2.  That  it  shall  be  the  duty  of  each  and  every  corporation  accepting  the 
>iOTiiion8  of  this  act  to  make  return  in  writing,  and  report  to  the  state  auditor, 
Mi  or  before  the  fifteenth  (15)  day  of  December  in  each  year,  a  true  and  full 
itatement  of  each  and  every  ton  of  copper  or  iron  ore  or  coal  mined  and  sold  or 
^KMed  of  during  the  year  preceding  the  date  of  such  return;  which  statement 
^  be  verified  by  the  oath  of  the  president  and  secretary  of  such  corporation. 
Tint  any  such  officer  who  shall  knowingly  make  or  sign  any  false  and  untrue 
ttatement  in  such  report  or  return,  shall  be  deemed  guilty  of  peijuxy  and  on 
conviction  thereof  shall  be  punished  as  provided  in  chapter  twenty-seven  (27)  of 
of  the  general  statutes  of  1878. 

Sic  3.  That  any  corporation  now  organized  under  the  laws  of  this  state,  or 
that  may  hereafter  be  organized  therein  for  the  purpose  of  mining,  smelting  or 
"defining  copper  or  iron  ores,  or  for  mining  coal,  may,  by  resolution  duly  adopted 
TJ  its  board  of  directors,  accept  all  the  provisions  of  this  act,  and  that  upon  the 
iling  of  a  certified  copy  of  such  resolution  of  acceptance  m  the  office  of  the  sec- 
Haij  of  state  for  this  state,  such  corporation  shall  be  bound  by  the  provisions 
if  this  act,  and  thereafter  be  entitled  to  all  the  benefits  thereof. 

Sec.  4.    This  act  shall  take  effect  and  be  in  force  from  and  after  its  passage. 

Approved  November  22, 1881. 
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SPECIAL  LAWS. 

(1849-75,  nrcLUSiTB.) 


Mining  Companies. 

Great  Wpstern  Mining  Company  of  Pennsylvania,  1870,  p.  441. 

Boston  and  Minnesota,  1866,  p.  Ill ;  1868,  p.  230. 

MinnesoU,  1866,  p.  248  :  1868,  p.  409 ;  1869,  p.  867. 

North  Sbortt,  1867,  p.  212. 

Pittsburg  and  Minnesota,  1865,  p.  166 ;  1866,  p.  107 ;  1864,  p.  363. 

Lake  Superior  and  Puget  Bound,  1871,  p.  368. 

Belle  Plain  Salt  Company, 

1870,  pp.  424-421;  1871,  p.  366  ;  1872,  p.  428. 

Minnesota  Salt  Company. 

1866,  p.  176  ;   1870,  p.  421. 


Special  Laws,  1855,  p.  156.  An  ad  to  incorporate  the  Pittsburg  and 
nesota  Mining  Company. 

Sbctjoiy  1.  The  corporators  and  their  powers  and  liabihties  under 
charter. 

Sec.  2.    Limitation  of  the  capital  stock  which  is  declared  personal  proi 

Sec.  3.  Rights  and  privileges  to  be  enjoyed  by  the  company  and  its  { 
over  lands. 

Sec.  4.  Stock  to  be  deemed  personal  property,  and  transferable  only  o 
books  of  the  company. 

Seo.  5.  How  and  by  whom  the  property  of  the  corporation  shall  be 
trolled . 

Sec.  6.    Of  the  time  and  manner  of  electing  directent. 

Sec.  7.    When  this  act  shall  take  effect. 

Skc.  8.  The  county  of  Carver  declared  organized,  and  the  election  of  of 
authorized  until  whose  election  the  said  county  is  attached  to  Hennepin  co 
for  judicial  purposes. 

Sec.  9.    This  act  declared  a  public  act. 

Sec.  10.    Power  to  modify  and  to  amend  reserve  I. 

Approved  March  8,  1855. 
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iW8,  1855,  p.  111.    An  Act  to  incorporate  the  Boston  and  Minne- 
Ofnpany, 

CJorporate  name,  the  Boston  &  Minnesota  Joining  company — its 
uer  of  electing  its  officers  and  the  establishment  of  by-laws, 
ftpital  stock  and  shares  of  the^company. 
he  rights  and  privileges  to  be  enjoyed  by  the  company, 
he  stock  of  the  company  declared  personal  property, 
he  affairs  of  the  corporation  to  be  managed  and  conducted  by  a 
less  than  three  nor  more  than  seven  directors,  who  shall  decide  the 
proportions  in  which  stock  shall  be  paid  in. 
^f  the  place  and  manner  of  electing  directors. 
\rhen  this  act  shall  take  effect. 
1) is  act  declared  a  public  act. 
he  right  to  modify  and  amend  reserved. 
March  3,  1855. 


jAws  of  Minnesota,  1856,  p.  176.    An  Act  to  incorporate  the 
lit  Company, 

.    Names  of  corporators  and  name  and  style  of  company. 

ights  and  privileges  of  corporators. 

tock  not  to  exceed  $500,000. 

lamber  and  power  of  board  of  directors. 

1  force  on  and  after  passage. 

abject  to  legislative  alteration. 

February  20, 1856. 


lAWs.  1856.  An  Act  to  venve^  amend  and  continue  an  act  entitled^ 
ncorporate  the  Boston  and  Minnesota  Mining  Companif^*^  approved 
f;x>,  and  to  revive  the  corporation  thereby  created. 

.    Revives  act  of  Territorial  Assembly  relative  to  Boston  Mining 

Lmends  section  one  of  said  act,  by  naming  certain  parties  to  ronsti- 
x)ration. 

Vhen  act  to  take  effect. 
March  3d,  1855. 


Laws,  1866,  p.  24S.     An  Act  to  Incorporate  the  Minnesota  M\ning 

1«    Names  of  corporators,  creatod  body  corporatt*. 
Rights  and  privileges  of  corponition. 
Amount  of  capital  stoik. 
Affairs,  by  whom  maiia>,'e(l. 
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Sec.  5.    By-laws  to  provide  for  election. 

Sec.  6.    Sam  to  be  paid  ioto  the  territorial  treftsary. 

Sec.  7.    To  continue  in  force  twenty  y(  are. 

Approved  Feb.  ?5, 1856. 


Special  Laws,  1868,  p.  409.    An  act  to  amend  chapter  149,  of  the  Sen 
Laws  of  1856,  entitled  '*An  Act  to  Incorporate  the  Minneeota  Mining  Compe 

Section  1.    Board  of  Incorporators,  name  and  style  of  said  company  to 

Minnesota  Mining  Company. 
Sec.  2.    To  enjoy  all  rights  and  privileges  incident  to  a  mining  corpoiat 
S  EC.  8.    Capital  stock  not  to  exceed  one  milhon  dollars  in  one  hundred  dc 

shares. 
Sec.  4.    Property  to  be  managed  by  a  board  of  directors  elected  annually 
Sec.  5.    Date  and  place  of  elections,  second  Monday  in  March,  in  Mil 

apolis. 


Sec.  7.  President,  etc.,  to  be  chosen  by  the  board  of  directors  and  all  o 
ficates  of  stock  or  shares  to  be  signed  by  president  and  coantersigned  by  se 
tary  ander  seal  of  the  company. 

Sec.  8.  Act  to  be  in  force  fifty  years,  bat  may  be  amended  by  the  legiala 
after  ten  years. 

Sec.  II.  Books  for  subscription  to  be  opened  in  Minneapolis  on  the  se 
Monday  of  March,  1868. 

Sec.  III.    Act  to  be  in  force  from  and  after  its  passage. 

Approved  March  5,  1868. 


Special  Laws,  1868,  p.  357.  An  Act  to  amend  Section  one,  of  chapter 
hundred  and  seventeen,  of  the  Sfeeiol  Laics  of  the  year  1868,  relating  tt 
Minnesota  Mining  Compani/, 

Sec.  1.  Name  changed  to  ^^Bumt  Rock  Mming  Company*'  and  vested  ' 
the  usual  obligations  and  privileges. 

Approved  March  8,1869. 


Special  Laws,  1870,  p.  421.  An  Act  to  aid  the  Belle  Plaine  SaU  ( 
pany  in  the  development  of  Salt  Springs  at  Belle  Ploine, 

Sec  1.    Grant  of  six  sections  of  land  to. 

Sec.  2.  Expenditure  of  the  amount  of  $1600  entitles  the  company  to 
section  of  laud  till  nix  such  amounts  have  been  expended. 

Sec.  8.  Such  lands  not  to  be  sold  by  the  company  for  less  than  $2.5( 
acre;  such  rates  to  be  reported  to  the  governor.  The  company  to  be  Hal 
the  state  for  all  money  so  procured  not  invested  in  carrying  on  business. 
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Sk.  4.  A  duty  of  one  cent  per  boahel  of  manufactured  salt,  till  an  VLggn- 
gitoiam  ihail  have  been  so  paid  equal  to  the  value  of  such  lands  received  at 
t&SO  per  acre. 

Sic  5.  The  state  reserves  the  rif^ht  to  impose  any  duty  upon  the  product  of 
nit  iprings,  which  may  be  discovered  upon  such  lands  granted. 

Sic.  6.  Any  authorized  officer  may  administer  the  necesmry  affidavits  or 
oiifai. 

Sic.  7.   To  be  in  effect  from  and  after  its  passage. 
Approred  Feb.  28,  1870. 


SpiciAL  Laws.  1870,  p.  424.    An  act  (o  amend  the  above  act. 

Sic  1.  Amends  Sec.  5  of  Chap.  114  special  lawd  of  1870.  All  liabilities  and 
•Uigatioos  to  the  state  which  the  said  company  shall  be  under  or  may  assume, 
iball  attach  to  assigns  or  representatives  in  case  of  sale  or  transfer. 

Approved  March  4, 1870. 


SnciAL  Laws,  1870,  p.  444.  An  Act  authorizing  the  Great  Western  Mining 
(^panyofthe  State  of  Pennsylvania,  to  transact  business  in  this  state. 

SicTiOR  1.  Said  company  authorized  to  purchase  and  hold  real  estate  neces- 
mrj  to  carry  on  the  business  of  mining  in  this  state. 

Sic.  2.  To  appoint  a  resident  agent  in  this  state  at  Thompson  City,  upon 
^^  aeryice  of  process  may  be  made. 

Sic.  8.    To  be  in  force  from  and  after  its  passage. 

AppiOTed  March  1, 1870. 


Special  Laws,  1871,  p.  368.  An  Act  to  further  aid  the  Belle  Plaine  Salt 
^pany  in  the  development  of  salt  springe  at  Belle  Plaine, 

SiCTioK  1.  Six  additional  sections  of  ^'salt  lands**  upon  the  same  conditions 
^  &bo7e,  provided  that  the  favorable  opinion  of  some  competent  geologist,  to 
reappointed  by  the  governor,  shall  be  secured. 

Sic.  2.    To  be  in  force  from  and  after  its  passage. 

Approyed  March  6, 1871. 


Special  Laws,  1871,  p.  365.    An  Act  authorizing  the  Lake  Superior  and 
Ptiget  Sound  Company  of  the  State  of  Maine  to  transact  business  in  this  State. 

Such  powers  are  granted  as  are  necessary  for  the  purpose  of  carrying  on  its 
buiness. 
An  agent  to  be  appointed  at  Crew  Wing. 
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Special  Laws,  1882,  p.  428.  An  Act  granting  to  the  Belle  Plaint  wft  «w*- 
nany  land  tn  aid  of  the  ufork  of  said  compang. 

Be  it  enacted  by  the  Le^lature  of  the  State  of  Minnesota. 

Section  1.  That  six  sections  of  the  '*salt  lands**  of  the  state  are  hereby 
fcranted  to  the  Belle  Plaine  salt  company,  for  the  purpose  of  aiding  the  same  in 
the  continuance  of  its  work,  upon  the  terms  and  conditions  hereinafter  named. 

Sec.  2.    Whenever  the  said  company  shall  have  bored  to  the  depth  of  two 
hundred  feet  below  the  bottom  of  the  present  bore  or  well,  the  said  company 
shall  be  entitled  to  a  conveyance  of  two  sections  of  said  land,  and  wheneyer  wH 
company  shall  have  bored  to  the  further  depth  of  two  hundred  feet,  or  fourhnn- 
dred  feet  from  the  bottom  of  its  present  bore  or  well,  the  said  company  shall  be 
entitled  to  a  conveyance  of  two  additional  sections  of  said  land,  and  whenefer 
the  said  company  shall  have  bored  to  the  depth  of  five  hundred  feet  from  the 
bottom  of  the  present  bore,  the  said  company  shall  be  entitled  to  a  conveyance  of 
of  the  other  two  sections  of  said  land,    Upon  proof  satisfactory  to  the  flroTenor 
that  said  company  has  fulfilled  the  terms  and  conditions  entitlinflr  the  same  to 
any  installment  of  said  lands,  the  governor  shall  certify  that  fact  to  the  state 
auditor,  and  upon  filing  such  certificate  together  with  a  certificate  sis;ned  by 
the  president  and  secretary  of  said  company,  that  the  lands  described  therein 
have  been  selected  bv  the  said  company  under  the  grant  made  by  this  act,  in 
the  office  of  the  state  auditor,  he  shall  receive  and  record  the  same,  and  there- 
upon the  title  to  the  lands  so  selected  shall  vest  in  the  said  company,  which  shall 
thereby  become  and  be  the  owner  thereof  in  fee. 

Provided  J  however.  That  in  making  the  said  selections  of  said  lands  the  raid 
company  shall  not  be  allowed  to  select  the  whole  or  any  part  of  any  section  of 
land  on  which  any  of  the  salt  springj  selected  by  the  state  is  located,  or  more 
than  three  sections  selected  and  located  by  the  state  as  applicable  or  appurten- 
ant to  any  one  spring. 

Sec.  3.  Should  the  said  company  get  through  the  rock  at  less  than  five  hun- 
dred feet  below  the  bottom  of  the  present  well,  and  there  find  salt  deposits  of 
sufficient  strength  to  be  proHtably  worked,  and  should  cease  boring  therefori 
and'that  fact  be  proven  to  the  satisfactio  i  of  the  governor,  the  said  company 
sh  ill  receive  a  pro  rata  proportion  of  the  said  lands — upon  such  proof  the  gov- 
ernor  shall  [certify  the  fact  to  the  state  auditor,  which  certificate,  with  i 
certificate  of  the  said  company,  filed  and  recorded  in  the  office  of  the  state  audi- 
tor as  aforesaid,  shall  vest  the  title  of  the  lands  so  selected  in  said  company  u 
herein  before  provided. 

Sec.  4.    This  act  shall  take  effect  and  be  in  force  from  and  after  its  paaage. 

Approved  February  29,  1872, 
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Fig.  3.    Beaches  of  lake  Agassiz. 
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I. 


SUMMARY  STATEMENT. 


The  greater  portion  of  the  time  daring  the  year  has  been  given 
both  by  Mr.  Upham  and  myself  to  the  final  revision  of  manuscript 
for  the  printers,  and  the  reading  of  proofs,  the  preparation  of  maps, 
plitee  and  other  illustrations,  and  the  proofis  of  the  same,  intended 
for  the  final  report.    At  the  present  time  the  following  county 
oiaps  have  been  drawn,  lithographed  and  printed,  showing  the 
^logy  and  surface  features,  and  the  lines  of  equal  elevation  above 
*ke  sea,  viz :    Houston,    Winona,    Fillmore,    Olmsted,  Mower, 
^^odge,  Freeborn,  Waseca,  Steele,  Blue  Earth,  Faribault,  Waton- 
wan, Martin,  Cottonwood,  Jackson,  Murray,  Nobles,  Pipestone, 
^ock,  Lincoln,  Lyon,  Yellow  Medicine,  Redwood,  Brown,  Nicollet, 
I^  Saeur,  Wabasha,  Scott,  Carver,  Wright,  Lac  qui  Parle  and 
^ig  Stone.    The  counties  of  Goodhue,  Rice  and  Dakota,  and  several 
others,  are  in  course  of  preparation,  and  sufficient  examination  has 
^^^n  made  in  nearly  all  the  state  as  far  north  as  Braiuerd,  for 
snapping  and  reporting  in  the  same  manner.    In  the  northern  half 
^  the  state,  also,  much  information  has  been  obtained.    Considera- 
ble more  work,  however,  must  be  done  in  that  portion  north  of  the 
parallel  of  Brainerd.  where  the  difficulties  of  travel  increase,  and  at 
^he  same  time  the  geology  becomes  more  difficult  and  more  interest- 
Uig.   Should  the  survey  continue  according  to  the  present  design. 


0  TWELFTH  ANNUAL  KEPOBT. 

the  system  of  mapping,  and  of  description  now  being  carried  o 
could  be  extended  over  the  rest  of  the  state  with  the  present  foi 
in  about  two  years.  But  as  the  printing  of  work  already  prepar 
and  the  preparation  of  maps  and  manuscript  for  future  publicati* 
require  much  time,  the  completion  of  the  survey  cannot  be  lool 
for  before  the  close  of  the  fourth  year  from  this  date.  In  addit 
to  4his,  other  matters  demanded  by  the  law  of  the  survey  are  y 
important,  but  have  been  kept  in  abeyance  pending  the  complei 
of  the  strictly  geological  portion.  This  will  require  further  t 
and  other  workmen.  It  is  to  be  hoped  that  the  regents  will  al^ 
be  able  to  make  an  annual  increment  to  the  scientific  knowlc 
of  the  state,  in  some  of  the  departments  of  investigation  coverec 
the  law  of  the  survey,  and  that  the  annual  reports  will  successr 
become  more  and  more  valuable  ad  they  become  more  numerou 

Dr.  P.  L.  Hatch,  who  has  charge  of  the  investigations  in 
ornithology  of  the  state,  has  signified  his  intention  to  render 
final  report  on  the  same  by  or  before  the  spring  of  1885. 

Mr.  G.  L.  Herrick  has  been  given  the  mammalogy  of 
state,  with  a  view  to  the  collection  of  skins  and  skeletons  for 
museum,  and  the  preparation  of  a  final  report  on  the  same  for  ] 
lication  in  about  two  years. 

The  only  field-work  done  in  1883,  was  that  performed  by  mj 
in  Dakota  and   Rice  counties,  including,  however,   further 
piemen tary  observations  in  Mower  and  Olmsted  counties,  ai 
visit  to  some  of  the  localities  of  red  quartzy te  in  the  south wes 
part  of  the  state. 

Additional  cases  will  soon  be  placed  in  the  south  room  of 
museum,  intended  for  the  reception  of  the  collections  of  Dr.  E 
Hovey,  representing  the  stalactitic  deposits  of  caves.  This  va 
ble  collection  has  kindly  been  loaned  to  the  University,  on  dep 
with  the  only  condition  that  it  shall  be  well  kept. 

Further  additions  have  been  made  to  the  specimens  belongin 
the  general  museum,  through  the  agency  of  the  survey,  am 
donation  by  the  following  individuals:  W.  H.  Scofield,  of  Can 
Falls,  and  James  B.  Alexander,  of  Minneapolis,  and  by  se^ 
others. 

These  are  all  enumerated  in  the  accompanying  list  of  accessi 
Exchanges  have  been  made  with  A.  S.  TiflFany,  of  Davenport,  I( 
and  John  Eyerman,  of  Carbondale,  Pennsylvania. 

The  final  paper  of  Mr.  Herrick  on  a  portion  of  the  Crustacei 
Minnesota  is  presented  in  this  report,  illustrated  by  a  numbe 
octavo  plates. 


BTATB  QBOLOGIST.  T 

itent  of  the  circular  issued  in  1876*  respecting  the  botany 
ate  has  been  kept  in  mind.  Several  correspondents  have 
ted  both  information  for  a  catalogue  of  the  species  of 
»,  and  specimens  for  the  University  herbarium.  During  the 
>  years  Mr.  Upham  has  been  engaged,  casually,  in  the 
ion  of  such  a  catalogue.  There  has  been  considerable 
for  a  more  complete  listing,  and  a  more  full  account  of  the 
ion  of  the  plants  of  the  state,  than  that  of  Dr.  I.  A.  Lap- 
blished  by  the  Minnesota  Horticultural  Society  in  1875. 
J  complete  catalogue,  prepared  by  Mr.  Upham,  is  herewith 
ted  as  a  part  of  this  report.  It  includes  and  classifies  all 
information  on  the  botany  of  the  state  that  is  now  in  the 
»n  of  the  survey,  and  will  serve  as  a  more  useful  guide  to 
and  others  in  the  future  study  of  species  and  their  distri- 
Q  Minnesota,  than  anything  hitherto  published. 

it  fifth  annual  report,  p.  04. 
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(a) 
A  NEW  TRILOBITE. 


t» 


In  the  registration  of  specimens  lying  in  the  university  building  in  1878,  t  lot      BTT 
of  miscellaneous  rocks,  minerals  and  fossils  was  found  that  had  been  preseotcA     *■ 
by  the  late  Dr.  Stoneman,  of  Minneapolis.    The  fossils  and  rocks  were  evident 
from  the  Trenton  at  Minneapolis;  but  as  there  were  no  certain  records  re«p6^' 
ing  them,  they  were  all  entered  in  the  register,  and  finally  published,  with  ^ 
note  "records  doubtful/'    f  Fifth  annual  report, p.  207.)    A  slab  of  foi8ilifarO«» 
limestone  (Mus.  reg.  numbt^r  90)  was  thus  referred  to  the  Trenton.    In  thesi^ 
annual  report  a  fossil  trilobite,  contained  on  this  limestone,  was  reported  aft^'*^ 
casual  examination  as  Asaphus  extans,  of  Hall  (loc,  eit.  p.  161),  with  the 
that  it  **  has  a  tuberculated  surface  instead  of  lamellose." 

In  March,  1879,  at  the  request  of  Lieut.  A.  W.  Yogdes  this  specimen  wai 
to  him,  and  he  kindly  returned  the  specimen  with  the  following  description.^' 
a  new  species,  naming  it  in  honor  of  Dr.  Stoneman. 

Batkyurus  Stoneiuaiiiiy  Yogdes. 

Description, — The  pygidium  is  semi-elliptical,  strongly  convi 
and  the  width  a  little  greater  than  the  length.    The  anterior  mt 
gins  are  rounded,  and  the  outer  margins  bordered  by  a  well-defin^^ 
convex  limb.    The  axis  is  greatly  elevated  above  the  sides,  aiT^^ 
tapers  toward  the  posterior  margin,  terminating  on  the  limb.    TM^^ 
axis  is  marked  with  six  rings,  the  first  three  being  well-define^f 
and  the  others  not  so  prominently  marked.    The  dorsal  furro^r^ 
are  deep  and  well-defined.    The  lateral  lobes  are  convex  and  have 
five  pleurse,  each  being  separated  by  deep  farrows.    The  plenrsB 
are  bent  downward  and  backward,  and  arise  from  the  second,  third, 
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urih  and  fifth  axial  rings.  They  all  terminate  upon  the  inside 
TOW  which  outlines  the  limb.  The  points  of  termination  of  the 
berior  pleurae  are  on  a  line  with  the  fifth  axial  ring.  The  entire 
|[idiam  ia  bordered  by  a  convex  limb  which  runs  from  the  fulcral 
tots  around  it.  This  limb  has  an  inside  farrow  which  runs  be- 
Ben  the  termination  of  the  axis  and  the  limb,  and  also  an  exte- 
r  farrow. 

rhe  BQx&ce  of  the  upper  dorsal  shell  is  tuberculated. 
Localiiff  and  geol)gical  position.    The  Trenton  group,  probably 
Minneapolis,  Minn.    Presented  to    the  general  museum    by 
.  Stoneman. 

This  species  approaches  B.  senectus,  Billings,  which  has  six 
al  rings  and  four  pleurse.  Our  species  is,  however,  much  larger, 
I  has  a  greater  member  of  pleurae.  The  inside  marginal  furrow 
the  former  species  does  not  extend  all  around  the  pygidium,  but 
b  abruptly  at  the  end  of  the  axis.  Billings^  species  comes  from 
t  Potsdam  group,  and  ours  from  a  different  geological  position, 
r  species  has  certain  affinities  with  B.  extans,  Hall.  The  most 
eminent  points  of  difference  between  the  former  and  that  described 
Pro£  Hall  is  that  the  axis  is  more  elevated,  and  does  not  term* 
te  so  abruptly  behind  in  B.  Stonemanii.  The  second  dorsal 
hce  of  B.  extans  is  marked  with  fine  imbricating  lamellose  striae, 
ereas  our  species  is  tuberculated. 

?here  are  three  species  of  this  genus  described,  which  appear  in 
Trenton  group;  viz.  B.  extans,  H.;  B.  longispinus,  Walcott; 
.  B.  spiniger,  H.  Of  all  the  species,  with  the  exception  of  the 
;  named,  the  pycridmm  is  known,  and  differs  from  our  species. 
)  only  part  of  B.  spiniger,  H.  known  to  us  is  the  glabella,  which 
aberculated;  and  there  is  reason  to  suppose  that  our  species  may 
the  missing  part  of  B.  spiniger;  but  it  is  doubtful, 
^he  geological  range  of  the  genus  is  from  the  Potsdam  to  the 
nton  group. 

(b) 

THE  AGE  OF  THE  SANDROCK  AT  AUSTIN,  MOWER  COUNTY. 

n  page  360,  of  the  first  volume  of  the  final  report  of  the  survey,  the  age  of 
Muidrock  at  Austin  is  considered,  and  Prof.  H.  S.  Williams  is  referred  to  as 
bori^  for  identification  of  some  fossils  from  that  rock.  In  justice  to  Prof. 
Uiams  the  full  text  of  his  communication  relating  to  these  fragmentary  fossils 
lerewith  given.  If  the  horizon  of  the  Austin  rock  be  in  the  Marcellus  shale* 
overlying  limestones  appearing  in  the  Cedar  valley  near  the  state  boundary, 
1  farther  south,  probably  all  fall  into  the  Hamilton  epoch. 


10  TWELFTH  ANNUAL  BEPOBT. 

Letter  of  professor  H.  S.  Williams. 

Ithaca,  N,  Y.  Sept,  U,  1883. 
My  dear  professor: 

I  have  examined  the  fossils  which  yoa  sent  me  and  enquire  pfli 
ticularly  about  in  your  letter  received  a  few  days  ago.  The  fossi 
are  in  very  imperfect  condition;  and  the  identification  cannot  1 
regarded  as  anything  more  than  strongly  probable. 

I  find  in  the  lot,  No.  2699,  from  Oregson's  mill,  these  species. 

1.  Productella  truncata,  Hall. 

2.  A  minute  lamellibranch,  like  a  small  Aviculopecten. 

3.  A  minute  brachiopod;  oval,  the  smooth  surface  resemblii 
a  dorsal  valve  of  Ambocaelia,  or  (?)  a  Nucleospira. 

The  second  lot,  No.  2698,  Cedar  valley.  Mower  county,  resembi 
lithologically  the  first,  but  the  fossils  are  distinct.    They  are: 

1.  Numerous  cavities  of  Aulopora,  or  some  allied  form. 

2.  A  small  shell  like  Atrypa  reticularis. 

3.  A  small  shell  like  Atrypa  aspera. 

4.  Cyrtina,  like  G.  Dalmani,  but  may  be  C.  Hamiltonensis. 

5.  Several  lenticular-shaped  shells  which  are  probably  NucI 
spira. 

6.  A  minute  terebratuloid  shell  of  Rensselaeria  type. 

7.  Trace  of  a  crinoid  stem. 

8.  Trace  of  a  minute  Orthoceras,  or  (?)  Coleolus. 

You  ask  my  opinion  of  the  horizon.   The  material  is  very  unsa 
factory  for  basing  a  judgment  on;  but  if  the  two  lots  are  from 
same  horizon,  it  is  safe  to  say  that  it  is  lower  Devonian. 

Taking  the  fauna  of  No.  2698  alone,  I  see  nothing  to  prevent 
being  Upper  Silurian. 

If  the  two  lots  are  from  the  same  rock,  I  should  think  from  stt 
of  the  fossils  that  the  horizon  is  not  higher  than  the  base  of  \ 
Hamilton  period,  nor  lower  than  the  Lower  Helderberg;  and  i 
opinion  is  that  the  fauna  belongs  to  an  horizon  near  the  base 
the  Hamilton,  either  below  it  or  in  an  equivalent  position  to  t 
New  York  Marcellus.  The  only  really  satisfactory  fossil  is  t 
Productella  truncata;  and  if  the  brachiopods  of  No.  2698  cai 
from  a  stratum  under  that  containing  No,  2699,  the  No.  2698 1 
might  occur  anywhere  from  the  Hamilton  down  to  the  Lower  H( 
derberg. 

»ria  type  of  terebratuloids,  Gyrtinas  ai 
from  Upper  Silurian  through  low 
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ind  middle  Devonian,  and  generally  do  not  mark  any  narrow  geol- 
ogical horisson. 

From  their  association,  and  the  fact  that  they  are  all  minute 
specimens,  I  should  conclude  that  it  was  a  sparse  fauna  in  unfavor- 
able conditions  of  life,  which  might  have  lived  anywhere  along  the 
Upper  Silurian  or  lower  Devonian.  But  the  Productellas  are 
pecnliar  to  Devonian  and  above. 

Have  you  not  found  any  more  fossils?  I  should  think  a  careful 
search  might  bring  out  specimens  that  could  be  determined  accur- 
ately; and  it  would  be  interesting  to  have  the  means  of  determining 
the  species. 

I  wish  I  could  speak  more  definitely;  but  this  is  the  best  I  can 
do  with  the  specimens.  Possibly  this  with  the  stratigraphical 
study  may  enable  you  to  fix  the  horizon. 

With  sincere  regard, 

Henry  S.  Williams. 


(c) 

CRETACEOUS  LEAVES.    PRELIMINARY   STATEMENT  OF  DR.   LEO 

LESQUEREUX. 

"^c  Cretaoeons  leaves  that  have  been  obtained  in  the  state  from  the  Greta- 
nous  strata  at  various  times  and  places,  have  been  submitted  to  Mr.  Lesque- 
^^^  for  determination  and  description.  His  final  report  will  appear  8ab- 
^uently,  but  the  following  is  the  result  of  a  preliminary  examination  of  a  lot 
otipecimenssent. 

Dr.  Lesquereux'  preliminary  report. 

The  content  of  the  lot,  received  Jan.  14th,  1884,  is  as  follows: 

No.  2143.  From  the  north  side  of  the  Minnesota  river, 

eight  miles  below  New  Ulm,  represents  4  small 
undeterminable  fragments   of  leaves,   without 
trace  of  nervation. 
No.  2143  (A)  is  apparently  a  Proteoides. 

No.  3808  and  5168.  Ficus,  sp.  nov.    No.  5163  is  not  marked  in 

the  list:  it  is  labelled  Aiistm. 

Ho.  3911.  Lanrus  Nebrascensis^  Lesq.,   1   leaf  on  three 

pieces. 
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No.  3912.  Salix  protece/oliaf  Lesq. 

The  above  three  Nos.  are  from  the  norO 

side  of  the  Cottonwood  river  in  Brown  oouni^ 
No.  5155  (A).  Populus  Ittigiosa,    Heer,  and  Cinnamomoi 

Scheuchzeri,  Heer,  on  the  reverse. 
No.  5155  (B),  5155  (H),  5157  (B).    Magnolia  altemans,  Heer, 
No.  5155  (G).  Populus  elegans^  Lesq. 

No.  5155  (D).  ^^       Lancastriensis^  Lesq.,  (probably  eqi 

valent  to  P.  cordifolia,  Newbj). 
No.  5155  (F).  Protophyllum  crednerwides^  Lesq.  ?,  a  fragmei 

base  of  leaf  destroyed. 
No.  5155  (G,  E).       PopuUtes  cyclophyllus,  Lesq. 
No.  5155  (I).  2  fragments  of  superposed  leaves,  the  lo? 

only  distinct,  Cinnamomum  Scheuchzeri^  He 
No.  5155  (L,  M,  0).  Populus  Ittigiosa^  Heer,  3  specimens. 
No.  5155  (P).  Populus  cyclophylla^  Lesq,  a  deformed  plic^ 

leaf. 
No.  5155  (Q  &  S)      2  fragments  of  the  same  leaf,  Platanus  prim 

va^  Lesq.,  with  a  leaf  of  Persea?^  not  yet  sal 

factorily  determined,  upon  5155  (S). 
No.  5155  (E,  N,  R).  3  undeterminable  fragments. 
No.  5156.  Cissus^  sp.  nova;  name  not  yet  fixed. 

No.  5157  (C).  Salix  protece/olia^  Lesq.,  with  a  branch  of  F 

tanus  on  the  reverse. 
No.  5157  (A).  Andromeda  Parlatorii^  Heer. 

m 

No.  5158.  Laurus^  sp.  nov.,  not  yet  named. 

No.  5159.  Fragment  of  undeterminable  leaf,  areolated 

maceratioui  Ficus??. 

No.  5160.  Leaf  of  Pinus^  sp.  nov.,  not  yet  named. 

No.  5161.  No  vegetable  remains,  but  shell  or  some  anii 

organism.    The  osseous  plate  marked  by  stJ 
is  2  mm.  thick.    I  have  seen  along  the  bai 
of  the  Cottonwood  river,  above  the  Cretaceo 
sandstone  bearing  leaves,  large  fragments 
shells  as  thick  as  the  plate  upon  5161. 

No.  115.  Sequoia^  sp.  nov.,  a  specimen  which  I  havei 

ready  seen  here.    It  bears  the  label   Ausii 
Minn. 
As  far  as  I  can  see  now,  the  specimens  remarked  above,  86 

number,  xefHEmmilS  wg&am^  of  wUgliAiM  new  ones.    Of  the  q 

f  Cioap  of  Kansas  i 
ion  of  GolonN 
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The  specimens  No.  5155  A,  down  to  the  end  of  the  list  except 
No.  115,  are  all  from  the  Cottonwood  river,  about  3  miles  soath 
cf  New  THm.   They  have  one  species  in  common  with  those  of  the 
north  side  of  the  same  river  in  Brown  coanty,  where-from  3  speci- 
mens only  are  sent. 

The  whole  lot  is  yalnable  and  interesting.  One  qaarto  plate  would 
suffice  for  the  figures  of  the  more  interesting  species  and  best  spe- 
cimens. L.  Lesqubbeitx. 
Golambos,  0.,  Jan.  17th,  1884. 


III. 


THE  COMPARATIVE  STRENGTH  OF  MINNESOT^A- 
AND  NEW  ENGLAND  GRANITES. » 


By  n.  h.  winchell. 


Having  had  occasion  recently  to  inveatigate  the  qualities  of  son 
of  the  building-stones  of  the  state  of  Minnesota,  I  found  it  nec6 

ft 

sary  to  subject  them  to  the  usual  test  of  crushing^  in  the  forni  < 
two-inch  cubes,  to  learn  their  strength  under  pressure. 

Samples  were  obtained  and  dressed  to  the  required  size  by  Mi 
William  Keating,  at  the  marble  shops  of  Messrs.  Sullivan  an* 
Farnham,  in  this  city.  About  one  hundred  of  such  cubes  wer 
formed,  embracing  sandstones,  limestones,  granites  and  trap  rocks 
It  is  intended  in  this  paper  to  show  the  remarkable,  and  unexpected 
strength  exhibited  by  the  crystalline  rocks  of  the  state,  and  espe- 
cially their  superiority  in  that  respect  over  the  granites  of  New 
England. 

The  samples  as  prepared  were  carefully  chosen  to  avoid  flaws  and 
imperfections  due  to  weathering.  They  were  dressed  by  hand  with 
hammer  and  chisel  on  all  six  sides,  so  as  to  measure  two  inches  on 
all  their  edge«,  the  sides  all  being  exact  squares.  They  were  sent 
to  Gen.  Gillmore,  at  Fort  Wadsworth,  Staten  Island,  where  they 
^vBre  subjected  to  the  test  for  crushing-strength  in  the  same  manner 
as  many  other  granites  that  have  been  tested  and  reported  by  him 
in  his  reports  to  the  chief  of  engineers,  fro.n  other  portions  of  the 
United  States  and  particularly  from  New  England.  The  tests  were 
applied  by  Mr.  James  Cocroft,  under  the  direction  of  Gen.  Q.  A., 


1  Head  at  the  Minncapolu>  meeting  of  the  American  Aasociation  for  the  Advanoemeat  0 

8cie«icc,     August,  1883. 
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re.  The  samples  w^re  crashed  between  steel  plates,  one  of 
one  in  the  direction  of  the  schistose  structure,  and  another 
direction  across  it,  the  former  being  designated  as  on  edge 
e  latter  as  on  bed,  with  the  following  results: — 


(stone. 


nproek, 
meUpliyr. 

mprook, 
ft  dyke. 

gabbro, 
re,  fine. 

)  syenite. 


oartzose 
Dite. 

nartzoee 
nlte. 

lartzyte. 

'Mfray 
qoartzoee. 

craloed 
yenlte. 

trained 
lyenlte. 


Location  of  quarry. 


Taylor's  Palls. 

CIlliMlffO  Co. 

Tlsolier's  oreek. 
Near  Duluth,  St.  Louis  Co. 

Bice's  Point. 
Dulutb,  St.  Louis  Co. 

Beaver  Bay. 
Lake  Co. 

Watab. 
Benton  Co. 

Bast  St.  Cloud. 
Sherburne  Co. 

Pipestone  City. 
Pipestone  Co. 

East  St.  Cloud. 
Sberbume  Co. 

East  St.  Cloud. 
Sherburne  Co. 

(Probably  imperfect  sample). 
Sauk  Rapids. 

Average  of  20  samples 


Position. 


On  bed 
On  edge 

On  bed 
On  edge 

Cubed 
On  edge 

On  bed 
On  edge 

On  bed 


On  bed 
On  edge 

On  bed 
On  edge 

Cubed 
On  edge 

On  bed 
On  edge 

On  bed 
On  edge 


Strength  in  pounds 


of  sample. 


106,000 
105,000 

105,000 
105,000 

100,000 
105,000 

lOO/WO 
103,000 

103,000 

est. 

103,C00 

112,000 
105,000 


per  square 
inch. 


26,250 
26,250 

26.250 
26,250 

27,250 
26,250 

26,500 
20,750 

25,750 

est. 
25.750 

28,000 
26,250 


111,000 
108,000 

27,760 
27,000 

105.000 
108,000 

26,250 
20,760 

112,000 
105,000 

28,000 
26.250 

86,000 
100,000 

21,600 
,  25,200 

A    104,800 

26,200 

ider  to  make  a  fair  comparison,  the  resultant  average  strength 
Minnesota  samples,  crushed  between  steel  plates,  should  be 
i  to  wooden  cushions.  Gen.  Gillmore^s  experiments  indicate 
*anite  has  a  greater  crushing  strength  between  steel  plates 
etween  cushions  of  wood,  amounting  to  eleven  per  cent,  of 
ngth  between  steel.  Making  such  allowance,  the  average  of 
nnesota  granites  becomes: — 

nge  strength  of  20  samples  of  Minnesota  granites^  unpolished^ 
I  between  wooden  cushions,  24nch  cubes.  Pounds,  per  2- 
ibe,  93,272;  per  square  inch,  23,318. 

result  is  obtained  by  including  the  strength  of  the  samples 
n  edge  and  on  bed,  in  one  calculation. 

following  table  shows  the  same  data  for  20  New  Eneland 
iSf  reported  by  Gen,  Gillmore,  the  most  of  them  being  Ofi&^(:{, 
esignated  as  to  whether  on  bed  or  on  edge.  In  selecting 
I  have  chosen  the  stronger  of  the  New  England  granites 
;eneral  Gillmore^s  table,  and  in  all  cases  except  one  (in  which 
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the  strensth  on  edge  is  repotted  greater  thfto  on  bed)  I  h&rec 
the  atnsugth  on  bed,  when  known.  I  hare  avoided  erery  p< 
error  that  might  be  made  ia  faTor  of  the  Uinoesots  granite 
allowed  several  points  that  count  in  favor  of  the  New  Ei 
granites. 

Tasls 

showing  the  compressive  strength  of  New  England  granites  in 
cubes,  an  reported  by  Gen.  Gillmore  (Beport  of  the  Chief  < 
gineera,  1875,  Part  II).  In  unpolished  cubes,  on  wooden  co 
blocks. 


FoBlllon. 

Strength  Id  i 

Of  laiDple 

PB 

Blue. 

Sl*ten  I.   New  YorK. 

guliioy',  Ukss. 
North  river,  N  V. 

stony  oreek.  Conn. 

Vlnal  Haven.  He. 
VliialHnveii.Me. 

On  bed 

60.000 

M.OO0 
fi3,T00 

«4',TM) 

» 

Fl3«. 

assf 

On  bed 

as 

On  bed 

Portertrwik 

aar;:: 

Onadii" 

'o^Jl^ 

M,78S 

We  find  here  that  the 

Average  strength  of  20  New  England  granites,  unpolished,  ei 
between  wooden  cushions  in  B-inch  cubes,  is,  in  pounds,  per  I 
cube,  59,785;  per  square  inch,  14,946. 

This  shows  that  the  average  strength  of  the  Minnesota  gr 
is  fifty-six  per  cent  of  the  strength  of  the  New  England  gi 
greater  than  that  of  the  New  England  granites. 

This  anomalous  result  was  so  striking  that  I  called  genera 
more's  attention  to  it.  The  strength  of  the  Minnesota  '. 
cubes  was  so  great  that  it  exceeded  the  highest  registration 
gauge  in  use,  and  the  samples  were  not  reported  at  first,  bu 
retained  for  crushiuK  on  a  more  powerful  machine  at  Bosto 
occurred  to  me  that  possibly  there  had  been  a  gradual  deterio 
in  the  machine,  or  in  the  gauge,  so  that  the  registration  wa 
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Ibniily  too  high,  and  this  impression  was  strengthened  by  compar- 
ing the  resnlta  with  the  results  reported  in  1875,  for  some  other 
stones.  One  of  the  limestones  reported  in  1875  was  from  the  same 
plaee  (Lemont,  III.)  as  one  of  those  I  had  included  in  my  series, 
the  same  being  used  largely  in  this  city.  While  at  that  time  the 
strength  of  this  stone  did  not  reach  beyond  14.000  pounds  per 
square  inch,  the  samples  I  had  sent  was  not  crushed  because  it  ex- 
ceeded 100,000  pounds,  the  limit  of  the  gauge.  Again,  one  of  the 
gnnites  sent  in  my  series,  had  been  reported  in  1875.  I  refer  to 
that  from  St.  Cloud.  The  gabbro  from  Duluth  had  also  been  re- 
ported. Neither  of  these  then  reached  beyond  19.000  pounds  per 
square  inch,  but  now  one  is  reported  at  about  26.000  pounds,  and 
the  other  about  27.000. 

I  ealled  Qen.  Oillmore's  attention  to  these  discrepances  in  order 
tliat  if  any  error  had  been  committed  it  might  be  detected  by  a  re- 
tetiog  of  his  gauge,  and  the  proper  correction  applied  before  the 
rBBolls  were  published.  Subsequently  Mr.  Cocroft  wrote  me  that 
li«kad  the  hydrostatic  press  taken  apart  and  refitted,  and  the  old 
lOQge  tested  by  its  maker,  who  formed  a  variation  of  only  200 
pounds  in  100,000  pounds.  On  reporting  this  to  general  Qillmore, 
Mr.  Cocroft  was  authorized  to  have  a  new  gauge  made,  which 
sbQQld  register  176.000  pounds.  This  new  register  was  used  in 
testing  the  refractory  2-inch  cubes  from  Minnesota;  hence  their 

^ioal  strength  is  as  certainly  ascertained  as  is  possible  with  the 

apparatus  employed. 
Now,  in  discussing  this  curious  anomaly,  in  order  to  reach  an 

explanation  of  it,  we  are  driven  to  one  of  three  conclusions. 

1.  Either  the  cubes  used  were  too  large,  or, 

2.  The  methods  are  defective,  or, 

3.  Hmnesota  granites  are  actually  stronger  than  those  of  New 
England. 

(1)  Were  the  cubes  too  large?  .  I  show  here  several  surplus 
^bes  of  the  same  size  and  style,  made  at  the  same  time  and  by  the 
ttme  man,  with  the  same  instruments.  These  are  exactly  two 
uidies  on  a  side,  measured  with  any  ordinary  standard.  It  is 
evident  the  great  excess  of  strength  shown  by  the  Minnesota  cubes 
Cinnot  be  due  to  their  greater  size,  since  the  cubes  would  require 
to  have  been  very  noticeably  and  remarkable  greater  than  two 
inches,  and  they  would  have  been  condemned. 

(2).  Are  the  methods  defective?  It  would  be  sufficient,  perhaps, 
to  answer  that  the  tests  were  made  with  the  exactness  and  well- 
known  integrity  of  the  United  States  Engineers,  under  the  direc- 
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tion  of  general  Q.  A.  Gillmore  whose  previous  experiments  i 
pablications  have  made  him  one  ofthe  best  aatliorities  in  the  Uiii 
States,  if  oot  in  the  world ;  and  that  in  consequence  of  this  pli 
omenon  he  had  special  trials  made,  and  new  instruments  prepa 
yet  with  the  final  results  stated  ahove.  It  tqust  be  admitted  I 
previous  tests,  made  at  the  same  place  (Fort  Wadsworth,  Staten 
on  the  stoned  at  Duluth,  Saint  Cloud  and  Lemont,  giving  less  c 
pressive  strength  to  those  stones  than  now  reported,  throi 
shadow  of  doubt  on  the  correctness  of  the  methods  employed, 
may  be  pcftible  to  explain  those  three  cases  in  some  way  satii 
torily,  by  referring  them  to  imperfections  in  the  cubes.  It  is 
tainly  not  possible  to  allow  them  to  establish  a  rale,  in  the  fai 
twenty  other  samples  which  contradict  them. 

(3).  Are  the  granites  of  Minnesota  stronger  than  those  of  ] 
England  P  We  must  either  allow  this,  or,  on  account  of  the  ( 
fnlnesB  of  the  late  tests  of  Minnesota  granites,  we  must  impngi 
the  results  and  reasoning  published  heretofore  by  general  Gillo 
on  the  granites  of  New  England.  Allowing  this,  we  may  specs 
as  to  its  possible  cause. 

It  had  occurred  to  me  prior  to  this  investigation,  from  other  i 
siderations,  that  perhaps  the  last  glacial  movements  in  Minue 
were  of  a  later  date  than  those  described  in  New  England. 
evident  freshness  of  the  drift  in  Minnesota,  in  its  pose,  and  e 
cially  of  the  til],  compared  with  that  of  southern  New  Eogli 
and  southeastern  New  York,  seems  to  indicate  the  samedifferei 
as  to  time,  of  deposit,  as  can  be  inferred  between  the  northern 
the  southern  portions  of  the  state  of  Ohio ' ,  or  the  same  portion 
the  state  of  Minnesota.  Of  course,  the  continuous  tracing  of 
same  tines  of  morainic  accumulations  from  ea.tt  to  west  will  fin: 
determine  the  eastern  analogues  of  our  Leaf  Hilta  and  Kettle  n 
aines,  and  will  give  a  definitive  answer  to  this  hypothesis.  Ill 
mean  time,  and  before  that  is  accomplished,  we  may  perhaps  acco 
for  the  greater  strength  of  Minnesota  crystalline  rocks  by  sup] 
ing  them  less  changed  superficially  by  the  process  of  decay, 
lateness  of  the  glaciation  to  which  they  have  been  subjected  hsT 
left  them  comparatively  fresh  through  the  recent  removal  ofac 
Biderable  thickness. 


If  of  Ohio.    Report  on  Detawon 
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CRUSTACEA, 


C.  L.  Hehrick. 


TBE  GBOLOOIOAL  AND  NATURAL  HISTORY  SURVEY  OF  MINNESOTA. 

N.  EL  WiNOHELL,  Stats  Gkolooist. 


A  FINAL  REPORT 


ON  THB 


lUSTACEA  OF  MINNESOTA 


INCLUDED  IN  THE  ORDERS 


CLADOCERA  AND  COPEPODA, 


Jder  ^th  a  synopsis  of  the  described  species  in  North  America,  and  keys 
to  the  known  species  of  the  more  important  genera. 


By  C.  L  HERRICK,  Aaaiatant  in  Zoology, 


MINNEAPOLIS  : 
JOHNSON,   SMITH  &  HARRISON. 

1884. 


-^  PRKFACBi^ 


ISl  presenting  what  may  be  denominated  a  final  report  of  the  work 
done  in  this  state  upon  the  group  of  Crustacea  best  repre- 
sented, and,  all  things  considered,  most  important,  the  author  must 
idmit  that  the  term  ^^  final  ^'  refers  only  to  his  own  opportunities 
and  the  limitation  of  time  imposed  by  circumstances. 

WUle  a  comparatiYely  large  proportion  of  all  the  species  exist- 
ing within  our  limits  have  been  examined  during  the  progress  of 
tiieae  investigations,  there  undoubtedly  remain  many  additional 
md  corious  forms  to  reward  the  search  of  the  student.    A  great 
Tiriition  in  the  degree  of  completeness  with  which  the  different 
genera  and  species  have  been  treated  will  be  observed,  due  in  part 
to  the  circumstances  under  which  they  were  studied,  and  frequently 
to  the  poverty  of  material.     The  entomostracean  fauna  is  quite 
diftrent  at  different  seasons,  and  a  complete  knowledge  of  even 
cor  local  fauna  requires  a  long  period  of  observation.    Even  the 
dead  of  winter  is  a  favorable  time  to  study  some  groups.    The  late 
aotoDUi  is,  perhaps,  the  most  favorable  opportunity;  for  then,  in 
one  group,  the  sexual  activities  are  just  at  their  height,  and  both 
tares  may  be  studied.    A  number  of  cladocera  are  restricted  to  this 
season.    There  are  a  number  (how  large  it  is  not  yet  possible  to 
foil)  of  species  in  both  groups  which  are  to  be  sought  by  night 
though  no  phosphorescent  species  are  yet  known.    Our  larger, 
and,  especially,  deeper  lakes  have  a  quite  different  fauna  from  the 
shallow  pools  and  rivers.    In  general,  the  flowing  waters  are  poor 
in  entomostraca.   The  cladocera  or  shelled  entomostraca,  have  here 
feoeired  a  large  share  of  attention,  and  more  particularly  the  Lyn- 
ceidae,  which  are  the  most  minute  of  arthropods.    This  study  has 
been  rewarded  with  an  unexpectedly  large  number  of  forms,  and  a 
particalarly  large  number  of  species  identical  with  those  of  Europe 
and   elsewhere.     Prof.  Birge  is  the  only  American  writer  who 
has  attempted  this  group,  and  his  valuable  work  has  made  us 
fiamiliar  with  the  more  striking  new  species.    A  few  new  species 
are  indoded  in  our  list  and  several  varieties  hardly  yet  known  in 
Snrope.    The  remarkable  Monospilius  is  among  these.    This  ani- 
mal has  bat  a  single  larval  eye  in  the  middle  of  its  forehead,  and 
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wears  its  old  covering  over  the  newly-formed  shell  till  the  lat 
is  a  curious  patchwork  mass.  The  attempt  has  been  made  to 
corporate  a  brief  description  of  all  American  species  with  th 
found  in  Minnesota,  and  also  to  frame  keys  for  the  larger  gem 
so  that  the  place  of  a  species  among  its  congeners  may,  at  le 
approximately  be  found.  The  difficulty  of  framing  such  keyi 
very  great ;  for  few  authors  have  employed  the  same  distinct! 
in  their  descriptions,  and  it  is  necessary  to  select  points  shai 
distinctive  and  conspicuous  from  the  often  meagre  remainder  a 
striking  off  scattering  particulars.  In  some  cases  this  diffici 
has  been  greatly  enhanced  by  the  possibility  that  some  of 
species  should  be  considered  synonyms  or  varietal  forms, 
tendency  to  combine  questionable  forms  thus  produced  it 
necessary  to  oSset  by  what  may  seem  a  too  great  conservat 
Faulty,  however,  as  these  keys  may  be,  it  is  hoped  that  they 
serve  a  good  purpose  in  the  extent  which  they  cover.  While 
limits  of  this  work  preclude  much  more  than  a  systematic  outi 
opportunity  is  taken  here  and  there  to  admit  a  word  on 
anatomy  or  development.  Such  allusions  must  be  consid 
simply  accidental,  for  a  complete  treatment  of  these  subjects  w( 
require  large  volumes,  and  the  material  will  be  long  in  gather 
A  larger  proportion  of  the  rare  males  of  the  cladocera  are  1 
referred  to  than  in  any  previous  work  of  equal  extent.  The  gc 
Cyclops,  one  of  the  bugbears  to  fresh-water  carcinologists,  is 
baps  somewhat  summarily  treated.  The  excuse  must  be  thei 
dition  of  the  synonomy.  However,  most  of  the  combinations  n 
were  the  result  of  careful  study  of  large  series  from  different  loi 
ties.  The  sketches  illustrating  this  paper  are  photo-printed  f 
the  writer's  own  drawings,  and,  without  the  elegance  of  li 
graphs,  serve  the  purpose  of  explaining  points  of  structure  w 
cannot  be  communicated  verbally.  I  am  indebted  to  Prof.  I 
Forbes  for  very  timely  aid  in  bibliography,  without  which 
paper  could  not  have  been  completed.  To  Dr.  Lindthal,  thrc 
my  friend  Mr.  Oestlund,  I  am  indebted  for  a  like  service.  Bui 
obligation  is  deepest  to  Prof.  Rudolph  Leuckart  of  Leii^zig, 
kindly  afforded  access  to  almost  a  complete  set  of  works  on  I 
pean  entomostraea.  Prof.  C.  W.  Hall  has  collected  at  s 
expenditure  of  time  and  labor  a  set  of  specimens  from  di£Ei 
parts  of  the  state  which  he  kindly  placed  in  my  hands,  thui 
abling  me  to  observe  the  great  similarity  of  widely-sepa; 
faunae.  Mr.  Lieberg  also  sent  specimens  of  Diaptomu3  sta^ 
from  saline  pools  in  Dakota. 


STaTB  OXOLOaiST. 


INTRODUCTORY. 


**  Evading  e'en  the  microscopic  eye, 

Full  nature  swarms  with  life  ;  one  wondrous  mass 

Waiting  the  vital  breath,  when  Parent  Heaven 

Shall  bid  the  spirit  blow.    The  hoary  fen, 

In  putrid  streams,  emits  the  living  cloud 

or  pestilence.   Through  subterranean  ceils, 

Where  searching  sunbeams  scarce  can  find  a  way, 

Earth  animated  heaves.    The  flowery  leaf 

Waits  not  Its  soft  Inhabitants.    Secure 

Within  Its  winding  citadel,  the  stone 

Holds  multitudes.    *   *   where  the  pool 

Stands  mantled  o*er  with  green,  invisible 

Amid  the  floating  verdure,  miliions  stray. 

*   *    Nor  Is  the  stream 

Of  purest  crystal,  nor  the  lucid  air. 

Though  one  transparent  vacancy  it  seems. 

Void  of  their  unseeu  people."— Comper. 

the  poet  only,  and  the  man  of  science,  is  it  given  to  meet 
^'unseen  people''  on  those  familiar  terms  which  warrants  the 
'the  word  intimacy;  yet  may  not  we  who,  like  Sam  Weller, 
►ur  "vision  limited,"  because  we  have  only  eyes,  avail  our- 
of  the  kind  introduction  these  people  give  us,  and  shake 
,  as  it  were,  though  perhaps  a  little  stiffly,  with  our  neigh- 
the  unseen  people. 

ether  we  like  it  or  not — Cowper  intimates  we  shall  not — 
people,  in  one  way  or  another,  touch  us  constantly,  and  like 
ative  sprites  are  ever  active  in  hatching  mischief  or  doing 
ittle  favors  to  humanity.  Happily  most  of  these  are  amiable 
8,  and  are  tireless  ia  endeavors  to  secure  us  against  our 
ms  enemies  of  their  own  ilk.  With  your  permission  we  will 
;he  curtain  which  separates  us  from  the  naiades  of  our  pools 
reams. 

numbers  of  living  forms  to  be  found  in  any  pool  is  a  con- 
surprise  even  to  the  student  of  this  subject,  and  the  variety 
aique  character  of  the  animals,  particularly,  cause  a  constant 
f  wonder  and  admiration.    Confining  ourselves  to  the  crus- 
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tacean  forms  which  are,  perhaps,  most  typical,  abundant  i 
interesting  of  the  smaller  animals  of  fresh  waters,  it  is  to  be 
marked  that  they  are  of  a  practical  value  to  an  extent  which 
hardly  be  correlated  with  their  seeming  insignificance. 

To  understand  this  fact  it  is  first  necessary  to  recollect 
water  in  some  form   is  an  indispensable  vehicle  for  the  nid^ 
disease  germs  as  well  as  of  all  life;  desiccation  means  death, 
abundantly-watered   portion  of  our  country   must  become 
meated  with  the  pestilential  hordes  ingendered  in  its  fens  di( 
this  army  of  devouring  animalculae  destroy  the  decaying  ma 
accumulating  in  the  waters. 

Their  importance  depends  largely  on  their  minute  size  aii( 
paralleled  numbers.  The  majority  of  non-carnivorous  crusta< 
are  so  constituted  that  their  diet  is  nearly  confined  to  such  floi 
particles  of  matter  as  are  present  in  the  water,  in  a  state  of 
or  less  fine  comminution;  for,  nearly  without  prehensile  or, 
these  animals,  by  means  of  a  valvular  or,  at  most,  ladle-like  lal 
dip  from  the  current  of  water  kept  flowing  by  the  con 
motion  of  the  branchial  feet,  such  fragments  as  the  snail 
scavenger-fish  have  disdained.  All  is  fish  which  enters  the 
Think  of  it,  poor  dyspeptic,  a  constant  supply  of  food  of  ( 
variety  and  no  question  asked  for  stomach's  sake!  Bits  of  di 
ing  algas  or  the  broken  fragments  of  a  disintegrated  mosqait 
alike  acceptable  and  unhesitatingly  assimilated. 

Nor  is  the  sanitary  aspect  the  only  one  in  which  the  enia 
raca^  as  our  minute  Crustacea  are  collectively  called,  comi 
attention;  they  are  valuable  also  as  a  food  supply. 

Now,  does  some  one  jump  at  the  conclusion  that  the  waix 
drink  is  filled  with  aliment  in  such  pleasant  form  as  that  r 
sented  above — that  Dr.  Tanner  after  all  lived  on  a  watery  sol 
of  entomostraca?  Too  fast,  my  friend — food  for  fishes,  but 
therefore  an  insignificant  element  in  our  cuisine  economy;  1 
has  recently  been  shown  by  Prof.  Forbes  of  Illinois,  that  soi 
our  best  fresh-water  food  fishes  are  almost  dependent  on  som< 
or  more  species  of  entomostraca.  Darwin  shows  that  cats  reg 
the  clover  crop  of  England  via  field-mice  and  humble-bees,  I 
is  not  half  as  far  from  our  ''bugs"  to  the  price  of  trout  and  w 
fish. 

Still  we  are  not  prepared  to  be  surprised  at  this,  for  have  W( 
long  understood  that  whales  go  fishing,  with  their  whalebone 
for  little  moUusks  not  big  enough  to  excite  the  cupidity  of 
orial  small  boy? 
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The  fact  is,  that  the  principle  laid  down  by  the  Deacon  (of 
riBerable  memory)  that  ^'fche  weakest  pint  must  stand  the  strain/' 
naintains  in  nature  aside  from  the  nature  of  ^^shays/^  The  minutest 
orms  are  in  some  sense  the  most  important,  for  they  are  the  links 
fhich  stand  nearest  the  rock,  and  it  they  be  loosened  the  depen- 
lent  series  falls. 

The  animals  of  the  above  group  are,  it  id  likely,  the  best  criteria 
fj  which  to  judge  of  the  purity  of  natural  waters  if  their  distribu- 
ion  were  correctly  understood.  The  presence  of  some  species  in 
[Teat  numbers  is  sufficient  evidence  of  organic  impurity^  A  criti- 
il  study  of  the  contents  of  samples  of  such  waters  will  enable  us 
0  determine  their  character  almost  as  well  as  by  analysis.  The 
ollowing  list  of  the  animal  life  visible  in  a  quart  of  filthy  pond' 
rater,  taken  by  simple  dipping,  will  perhaps  be  suggestive  on  this 
loint: 

Dapknitapulex 6 

Cariodaphnta 1400 

SImocephaluB 66 

Cwri9:  :• «• 

Cyflop0 80 

8and'iU<u 120 

Total  OroBtaoea  .M 1662 

Infusoria 36 

Araehnlda  {Hydraehna') l 

Vennos 6 


CoUoptera  Oarys) 8 

Dfptera  Oarvffi) 11 

Hemlptora 10 

Mollusca 86 

Total  ,.i 1767 

The  above  are  simply  the  animal  forms  visible  to  the  (trained) 
loassisted  eye;  the  truly  microscopic  forms  number  vastly  more. 

Bat  each  gathering  includes  specimens  of  carnivorous  entomost- 
lea  as  well,  and  these  are  not  less  interesting  and  bizarre  than  the 
ladocera. 

The  common  cyclops,  busy  picking  the  bones  of  a  luckless  pol- 
iwog  (must  we  say  purwiggy?),  is  not  less  benevolent  than  the 
uiinate  filters  meittioned  above.  The  amount  of  such  material 
btthey  will  dispose  of  in  a  short  period  of  time  is  truly  astonish- 
Qg.  It  is  the  province  of  the  following  chapters  to  describe 
nefly  such  of  these  animals  as  fall  in  the  two  groups  Cladocera 
Hid  (Jopepoda  and  have  been  noticed  in  America. 
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CHAPTER  I. 


THE  ENEMIES  OF  ENTOHOSTBACA. 

First  among  these  rank  the  young  of  rarions  fishes  which  pn 
upon,  and  find  their  entire  support  in,  these  minate  animals.  Th 
subject  has  been  fully  treated  by  Forbes,  Ryder  and  others. 

The  enemy  next  most  dreaded  by  entomostraca  is,  perhaps,  ti 
"spectre  animalcule"  or  the  larva  of  the  little  frost-gnat,  eoretbi 
It  is  no  unusual  thing  to  see  a  corethra  carefully  gorging  ita 
with  a  fat  cyclops,  suddenly  seized  by  the  protractile  jaws  of  t 
dragon-fly  larva,  shaken  for  a  minate  and  then  engulfed  in  i 
tomb-like  cavernous  mouth  below.  Nor  is  the  road  to  t 
stomach  of  the  dragon-fly  always  so  circuitous.  Water-tigera  alf 
with  other  larvte,  prey  upon  these  unfortunates.  The  hydra  co 
side rs  them  a  dainty  morsel,  and  at  once,  paralyzes  them  by  t 
touch  of  his  nematocystiferous  arms;  in  other  word?,  by  the  po 
onous  barbs  coiled  in  concealment  in  the  cells  of  the  tentacles. 

If  the  animal  flys  from  these  ubiquitous  eoemies  he  almost  o 
tainly  is  betrayed  by  carnivorous  plants  which  abound  in  all  o 
waters.  Forbessays:  "In  tenbladdersof  I7tricu!af*tsffu/^an>,tak 
at  random,  1  found  93  animals,  either  entire  or  in  recogniu! 
fragments,  and  representing  at  least  28  species.  Seventy-six 
the  animals  found  were  entomostraca,  and  belonged  to  20  specie 
"Just  one-third  of  all  the  animals  found  in  these  bladders  belong 
to  the  single  species  Acroperus  Uucocephalus,  Koch." 

But  among  the  ranks  of  enemies  must  be  included  certain  pa 
sites,  both  external  and  internal,  of  which  a  variety  are  kno* 
A  few  of  the  most  remarkable  of  these  will  be,  mentioned.  I  n 
be  permitted  to  quote  from  on  article  in  the  American  Natural: 
April,  1688: 

"We  have  discussed  the  relation  of  the  minute  fresh-water  er 

sea  to  sanitary  science  in  a  paragraph  in  a  recent  article  in  I 

ist,  but  it  remaioa  to  touch  upon  another  phase  of  i 

I  may  be   thoaght  unnecessary  to  trouble  eurael' 
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wot  the  pathological  eonditions  prevailing  among  9uch  lowly 
limals,  but  it  can  be  shown  that  these  same  causes  of  disease  may 
!)t  be  onimportant  in  connection  with  human  diseases. 
It  is  a  fact  constantly  receiving  new  exemplification,  that  the 
insites  infesting  small  animals,  particularly  water  animals,  are 
^aently  but  the  immature  forms  of  parasites  of  animids  higher 
the  scale.  These  alternating  generations  are  exceedingly  diffi- 
ilt  to  study,  so  that  while  all  stages  may  be  separately  known, 
ily  a  fortunate  combination  of  circumstances  or  patient  accumu- 
tioD  of  hciA  can  connect  the  individual  factors  into  the  complete 
das. 

Thus,  for  example,  Prof.  Leuckart  has  but  recently  worked  out 
te  fall  life-history  of  DisUyinum  hepaticum^  although  the  adult 
»  been  a  stock  example  in  helminthological  study  in  the  laboiv 
ory  for  years. 

The  importance  of  such  parasites,  even  in  a  commercial  view, 
leds  but  a  reference  to  trichinosis  to  illastrate.  I  am  not  aware 
lit  endo-parasites  are  known  in  entomostraca  except  in  the  case 
Cyclops.  Embryos  of  Cucullanus  elegans,  a  nematoid  worm, 
iter  the  body  cavity  of  cyclops  and  undergo  two  moults  and  then 
B  transferred  to  the  intestinal  canal  of  food  fishes.^ 
A  similar  parasite  of  cyclops  is  Filaria  medinensis? 
The  cladooera  are  generally  quite  free  from  parasites,  but  I  have 
ood  in  several  instances  young  nematoids  in  the  blood  sinus  in 
out  of  the  heart  in  Daphnia  schcefferi.  These  worms  subsist 
K>ii  the  nutriment  in  the  blood  which  constantly  bathes  the 
limal.  True  cysts  could  not  be  formed  in  the  cobweb-like  tis- 
lesof  the  hosts.  This  is,  so  far  as  I  can  learn,  the  first  publica- 
)ii  of  entozoa  from  cladoeera,  and  the  parasites  are  figured  in 
late  T,  Fig.  15.  The  animals  were  from  *Schimels  Teich,'  Leipzig. 
While  collecting  copepods  near  Tuscaloosa,  Ala.,  I  gathered  a 
imber  of  specimens  of  Cyclops  tenuicornis^  and  nearly  all  were 
tusaally  pale  and  feeble.  On  examination  they  proved  to  be  in- 
(ted  with  a  worm  of  the  sub- order  DistomesB.  This  sub-order 
dodes  many  distressing  parasites  and  forms  which  are  adapted 
be  widely  distributed  by  a  long  period  of  adolescence,  and  the 
mhsr  of  stages  passed  through  beioro  maturity  is  attained/^ 
'*The  larvse  live  frequently  in  moUusca,  and  in  maturity 
lafait  the  intestine  of  vertebrates. 
[Tpon  examination,  the  cyclops  individuals  collected  were  nearly 


Kleines  Lehrbach  d.  ZooloKle,  p.  868. 
itMMbenko.   Ueber  d.  Bau.  u.  d.  Bntwickiung  d.  FUaria  medlnenais,  Moscow. 
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all  found  aflboted,  loiiie  baving  as  many  as  five  paraattes  {dnAm 
fiases  about  tbe  alimentary  eanal,  in  the  common  rasoplar  wHbj 
which  corresponda  to  the  entire  arterial  and  venoaa  syatem  of  Ua 
more  highly  organiied  GalanidsD.    The  Ceroerian  or  tailed  ihp 
was  not  fonnd.    Were  the  life4iiitory  known  it  would  inrobiUy 
appear  that  the  lanral  stage  is  passed  within  some  yonng  moUaib, 
and  that  the  adolt  infisets  some  yertebrate,  probably  fish,  isi 
woald  thus  be  perhaps  transferred  either  in  food  or  drink  is 
the  human  system. 

Jt »  worthy  of  notice  that  the  bostw.  MK>n  dertioyedbf  the 
parasite,  the  post-imago  or  coronatus  form  being  absent;  most 
of  the  indiyiduals  thus  infested  poasessed  abnormally  penriitanl 
larral  characters  in  antenne,  etc*'  (See  also  below  on  Trftgwidli 
mobiUs). 

The  external  parasites  are  more  numerous  but,  in  the  main,  leai 
dangerous.  Among  these  are  a  Tariety  of  algte,  and  colonies  of  Vol 
ticellsB  and  related  animals.  There  is  almost  always  a  colony  c 
Acineta  near  the  anus  of  Cyclops  phaleratus.  Barely  Stentor  i 
found  upon  the  body  of  Cyclops. 

The  most  remarkable  ectoparasite  among  the  protozoa  is  tfa 
remarkable  louse-like  ciliate  protozoan,  to  be  described  beyond 
found  as  a  parasite  of  Diaptomus  pallidus. 

Finally,  certain  of  the  rotifera  are  Tery  constant  enemies  of  tl: 
entomostraca,  one  species  making  its  diet  almost  exciusiydy  c 
Chydorus  spbaBricus  and  stowing  them  away  with  remarkabl 
facility  with  its  forceps-like  jaws. 

A  New  Spbcus  of  Gorbthba. 
(Plate  Y.  Figs.  1-4  ) 


The  Corethra  plumicornis  as  known  in  the  larval  form  is  oV 
of  the  most  abundant  of  the  inhabitants  of  our  inland  waters,  an 
its  form  and  habits  are  sufficiently  well  known.  (See  Type$  ti 
Animal  Life  by  the  author  for  description  and  figures.) 

A  second,  and  presumably  new,  species  was  found  in  a  nigh 
gathering  from  Lake  of  the  Isles  near  Minneapolis.  In  motion  i 
differed  so  entirely,  though  indescribably,  that  the  eye  recogniso 
it  at  once  as  new.  The  few  specimens  then  obtained  were  all  ths 
have  been  seen,  but  I  will  here  give  a  brief  description  of  the  lar? 
and  pupa  in  hope  that  the  imago  may  finally  be  encountered 
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The  form  is  more  Blender  than  in  C.  plamicornis.  The  tracheal 
ymeU  are  of  a  different  form  and  color,  and  the  viscera  have  ob- 
fioos  difierences.  Most  conspicuous  variations,  however,  are  seen 
in  the  shape  of  the  head,  which  is  slender  and  attenuated  toward 
the  insertion  of  the  antennae.  The  antennae  are  shortish  and  have 
t  spine  outwardly.  The  cuticular  appendages  have  an  unusual 
fonn  as  has  the  labrum.  The  anterior  part  of  the  head  is 
spiny.  The  armature  of  tho  end  of  the  abdomen  is  peculiar. 

The  posterior  rudimentary  appendages  are  of  a  different  form, 
ind  the  claws  are  replaced  by  club«shaped  bodies.  A  curious  ap- 
pendage below  is  indicated  in  the  name.  The  pupa  has  an  extra- 
ordinarily elongate  abdomen  which  terminates  in  two  paddle-like 
appendages  loosely  ciliated  outwardly.    This  species  may  be  called 

Corethra  appendiculata,  sp.  n. 


A  New  Eotopabasitio  Protozoan. 


(Plate  V.  Figs.  12-13.) 


The  very  strange  monocellular  animal  referred  to  was  found  scur- 
lyin^  over  the  body  of  Diaptomus  pallidus  in  a  manner  like  that 
of  a  louse  scrambling  over  a  bare  spot  upon  its  host.    The  body  is 
disc-shaped  and  about  .04  mm.  in  diameter.    The  lower  or  ciliated 
side  is  flat  and  circular.    The  upper  or  aboral  portion  is  convex 
^th  an  annular  depression  of  greater  or  less  regularity  about  half 
way  from  the  center  to  the  margin.     The  lower  side  has  a  chitinous 
Wied  ring,  corresponding  to  the  depression  above,  containing 
ftboot  25  radially  arranged  bars,  each  of  which,  apparently,  forms 
tbe  support  for  a  long  cilium  which  with  the  others  forms  a  circlet 
extending  beyond  the  margin.    These  cilia  are  used  as  feet  and  by 
them  the  animal  is  able  to  move  in  any  direction,  apparently  with 
fione  of  the  uncertainty  of  motion  usual  to  ciliate  infusoria.     The 
protoplasm  is  granular  and  contains  one  or  more  contractile  vesicles, 
one  of  which  appeared  very  regularly  in  the  center  of  the  chitinous 
ling  before  mentioned.    These  animals  can  also  swim  freely,  but 
after  a  short  excursion   usually  came  quickly    back,   and  after 
shuffling  or  sliding  over  the  smooth  surface  of  the  crustacean  as- 
sumed a  position  of  repose.     The  generic  affinites  of  this  protozoan 
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are  uncertain  (Chilodontidae?);  the  specific  name  may,  perhaps,  be 
safely  applied  as  follows: 

pedicularisy  sp.  a. 

Cragin  notices  the  occurrence  in  American  species  oi  Cyclops  of 
Lagenella  inobilis^  Rehberg.  This  gregarine  (?)  was  found  by  him 
at  Cambridge,  inhabiting  in  large  numbers  the  digestive  tract  of 
species  of  Cyclops,  and  has  since  then  been  observed  in  Minnesota. 


STATE  GEOLOGIST.  13 


CHAPTER  II. 


ORDER  CLADOCBUA. 

t 

iry  extensive  group  contains  a  variety  of  types,  but  there 
iently  evident  connecting  links  uniting  the  extremes  of 
.  The  Qymnomera  which,  following  the  usual  custom, 
e  here,  stand  distinct  from  the  other  groups,  yet  have  suf- 
evident  cladoceran  affinities.  It  is  very  unfortunate  for 
al  speculation  that  this  the  only  truly  marine  group 
and  thus  isolated  from  its  fellows.  According  to  the  no- 
>re8ent  prevailing,  the  Phyllopods  stand  nearest  the  primi- 
of  Crustacea.  There  are  unmistakable  hints  at  an  early 
r  that  group,  and  not  less  evident  are  certain  analogies 
li  Cladocera  and  Gopepoda. 

has,  however,  recently  been  made  an  attempt  to  derive  the 
ds  from  an  original  cladoceran  stem  with,  as  we  think, 
t  unsatisfactory  results.  Do  we  not  the  rather  see  in  both 
vo  like  phases  which  may  be  looked  upon  as  incidental  and 
lively  trivial.  The  shelled  and  the  shell-less  phasis  appears 
The  most  closely  shelled  Phyllopod  is  unmistakably  nearer 
)us  even  than  any  of  the  Cladocera.  It  would  seem  that 
and  imperi'ect  embryonic  nauplius  condition  of  the  latter 
ly  indicated  their  later  origin.  Again  no  fanciful  analogy 
e  the  Ostracoda  with  the  Lynceidss.  We  know  of  no 
scoveries  casting  discredit  on  the  remark  of  Balfour:  "  the 
[ent  origin  of  the  Ostracoda  from  the  main  crustacean 
ma  probable.^^ 

Packard  says:^ 

magine  that  when  a  permanent  body  of  fresh  water  became 
ted,  as,  for  example,  in  perhaps  early  Silurian  times,  the 
'orms  carried  into  it  in  the  egg^condition,  possibly  by  birds 

mograpli  of  the  Phyllopod  Crustacea,"  etc.,  Xllth  Annual  Rep.  U,  si,  Oeol, 
aurv.  Terr, 
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fsic?]  or  by  faigh  winds,  hatched foaug,  which  under farorable coD' 
ditions,  changed  into  3ida,  Moino,  and  Daphnio-Iike  forms.  Tb 
Cladocera  are,  then,  probably  the  more  generalized  formB,  fnii 
which  the  Pbyllopods,  at  this  time  and  probably  ever  since  Den 
nian  times,  par  excellence  a  fresh-water  assemblage  of  forms,  too 
their  origin."  Whatever  afBuity  there  may  be  between  the  sheik 
Phyllopods  and  the  Cladocera,  it  would  seem  that  the  eridence 
conclusive  that  the  latter  group  is  not  the  direct  continnatio 
of  the  line  of  development  iuaugurated  by  an  ostracode  anc«sto 
As  shown  beyond,  the  present  centre  of  the  group  seems  near  Hoii 
with  indications  of  a  divergence  from  this  rather  generalized  tfp 
especially  of  degradation  and  heteronomy  on  the  side  of  tl 
Lynceids. 

It  seems  at  the  present  time  that  more  might  be  accomplish' 
for  eetiology  by  a  careful  stady  of  such  groups  as  the  present, 
which  are  a  variety  of  closely  allied  forms  than  by  the  attempt 
join  widely  separated  groups.  When  we  shall  have  siezed  np' 
the  latest  eddies  and  mapped  their  direction,  it  may  become  possil 
to  combine  the  indications  in  such  a  wav  that  lines  of  divei^en 
thus  traced  accurately  through  some  small  part  of  their  coai 
may  be  produced  backward  to  their  intersection.  This  then 
our  presentduty — the  accurate  mapping  of  minute  districts  and  t 
careful  noting  of  any  moving  straws,  competent  to  indicate  mo' 
ments  in  the  vast  complex  of  vitalized  nature.  We  conceive  t 
cladocera  to  have  had  a  comparatively  recent  origin,  and  to  ezpp 
the  culmination  and  retrograde  development  of  a  plan  of  structi 
first  differentiated  after  the  appearance  of  clear  bodies  of  frt 
water.  All  the  species  save  a  very  few  are  confined  to  inls 
waters.  Accepting  the  above  mentioned  theory,  the  Sididie  v 
occupy  the  first  place  as  dtpartiug  least  from  the  type  ^m  whi 
the  whole  group  sprang,  while  it  is  connected  by  the  get 
Daphnella  with  the  Daphnidie.  The  Daphnidfe,  beginning  w. 
Moina,  find  their  ultimate  development  in  some  monstrous  for 
of  the  genus  Daphnia,  but  pass  into  the  Lyncodaphnidie  by  v 
of  Macrothrix.  The  links  uniting  all  these  minor  groups  are  V( 
obvious.  , 

Our  own  ideas   of  the  relationships  among  the  Calytomeio 
CUdocen  ara  expressed  in  the  accompanying  table.    This  table 
I  to  be  conaidtired  a  projection  of  a  portion  of  a  genealogical  fat 
1  from  below,  in  which  the  senus  Moina  forms  the  arbitran 
^fixed  point.     The  heavy  dotted  tine  is  imagined  as  directf 
urtically.    That  branch  rising  toward  the  top  of  Ui 
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pap  is  growing  obliquel;  apward.  The  Daphnidte  are  represented 
■anpanding  upon  the  same  plane  as  Moina,  and  the  Lyucodapb- 
nida  extead  diagoaally  downward,  producing  the  Lynceid  branch 
llie  Boaminidee  spring  from  thn  stem  at  a  lower  point.  Tbeee 
nlitioiu  ara  made  obvioas  by  the  figure  giving  a  view  of  the  idea] 
tnc  ti  leen  from  the  side.* 


—WO}  NA — -CenWaphnla       /      ^^•Daphnlt 


Ulhaom       Prepanot/irii^      "vj; //iacrypaa 

Aeaotlioleberia      <LYNi^Elt«>     + 

MonoasiS'''"     ^' ,' 


no.  1. — ^TABLE  ILLUaTaATISQ  THE  RBLATIONS  OF  THE 

Gladooeba  Caltptokera, 

.  J!(nt.-To  adapt  tbe  disdram  to  tbe  tbeorr 

"Mocsra.  It  la  oqIt " '—  *' 

Um  with  the  axfa  _ ,.     ^ — _,   __    

r  source  ol  tbe  plrutai  graup.  Molaa,  la  uQcertBln.    The  aut bar  must 

InollDHllon  Is  toward  a  belleC  tbat  tbe  line  Dulnlnntlng  la  the  Daph- 

Umked  Irom  ajiroup  of  orgnnlsms  resembllDK   Pbyllopoda,  more  dednltelr. 
MUv  Llmnrlci.   There  Is  a  Tery   remarkable  reaemblaace  betweeo  tbe  larva 

......  — 1  D ._..     T.,,„  laiprai  sninnn  el  the  lormet  are,  as  will  be  shown 

Tlie  later  orlslu  of  tbe  Fbjilopoda 


bUiitomottTaea.  sen  ingeeta  testacen,  quiB  In  aquls  Daolae  et  NerwegliX!  leparlt 
^p«U.et«.    OOio  Fticrtrtt  Jf  iKlIn-.  nSB. 
'llMOfc  qol  M  troiiT«Dt  am  Eoilr.  de  GensTe. 
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The  Gladocera  or  Daphnoidea  are  characteri^  by  the  m( 
less  leaf-like  feet,  and  the  lamina  of  thin  chitine  which  encks 
greater  part  of  the  body,  or  at  least  forms  a  sac  for  the  proti 
of  the  eggs.  This  so-called  shell  springs  as  a  fold  from  the  i 
lary  segment  and  is  the  most  conspicuous  and  yariously  fo 
while  really  least  important,  of  the  structural  peculiarities. 

All  Gladocera  begin  life  with  a  single  median  eye,  but  som 
it  during  later  life.    In  one  case  it  remains  the  only  visual  • 

The  outer  covering  is  in  most  cases  changed  by  frequent  n 
The  period  of  the  moult  is  one  of  the  most  precarious  in  t 
history  of  the  animal. 

Although  figures  and  brief  descriptions  of  animals  belong 
this  group  are  to  be  found  in  the  works  of  Swammerdam,  Lc 
hoek,  Trembley  and  other  of  the  older  authors,  Mueller^  w 
first  to  produce  a  systematic  work  upon  these  in  commoj 
other  minute  fresh-water  Crustacea.  He  may  be  called  the 
of  the  study  of  micro-crustacea.  Jurine,^  an  eminent  Swiss 
alist,  was  the  next  to  contribute  important  discoveries  relat 
these  interesting  animals,  though  Ramdohr  had  given  anat( 
details  of  several  species.  Gruisthuisen,  a  little  later  gives  i 
details  of  Daphnia  sima  (Simocephalus).  The  work  of 
Edwards  gives  a  resume  of  what  was  known  regarding  the: 
mals  in  that  period.  Soon  afterwards  the  work  of  Baird  b 
the  beginning  of  a  new  era,  and  the  study  of  the  minute  cru 
sprang  into  importance  at  once.  The  Scandinavian  pen 
being  the  birth-place  of  the  science,  it  is  proper  that  the 
exhaustive  work  on  the  group  should  be  performed  there. 

The  most  important  of  the  later  writers  are  Leydig,  Scht 
Fischer,  Lilljeborg,  P.  E.  Mueller,  Sars,  Weismann,  Clan 
Eurz. 

The  complete  bibliography  of  the  subject  up  to  Mueller's  t 
found  in  Baird's  British  Entomostraca;  the  greater  part  t 
later  bibliography  is  to  be  found  in  P.  E.  Mueller^s  Dam 
Gladocera.  A  few  only  of  the  more  important  works  arc 
mentioned. 

Koch,  C.  Lm  DeutohlaDds  Cnistaoeen,  ete. 

SchoedUr,  J.  E.,  Ueb%T  Aoanthocerous  rlgldns,  etc. 

Dana,  J,  D.,  Crustacea  of  tbe  Wilkes'  Bzplorlog  Expedition. 

JAtvin,  Die  Branclilopodeo  der  Danziger-Gegend. 

FiscTwr,  Leb^  Ueber  die  In  der  Umgegend  von  St  Petersborg  Yorkonunendi 

taceen,  etc.,  1861. 
lAUjehwg,  W.,  De  Crustacels  ex  ordinibus  tribus,  (or)  Om  de  inom  Skane  fc 

mande  Crustaceer  af  ordnlogarne  Qadocera,  Ostraooda  oe: 

poda. 
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TkiiTaloa  le  work  is  particularly  good  on  the  Gladocera,  bat  is 
unfortunately  -without  Latin  descriptions;  so  that  the  Swedish 
tot  18  a  hindrance  to  its  useAilness.  It  is  chiefly  of  historic  value 
flow.  Large  8vo:  Lund,  1855. 

S(kotSUr,  J.  E^  Die  Branchipodeii  der  Umgegead  tod  Berlin,  1658. 

Saitt,  F,  A^  Bur  lee  Ephlppes  det  Daphnes. 

htiiboeK,  J.,  An  aecoont  of  the  two  methods  of  reproduction  In  Daphnla,  etc. 

Leyd(9i  Fr.f  l^atnrgeschlchte  der  Daphnlden. 

The  most  magnificent  work  published. 

UXHthorg^  W.,  l/eptodora  hyallna,  1861. 

San,  O.  O.,  Cm  Crustacea  Gladooera,  lagttagne  1  Omegnen  af  Chrlfttlanla,  1862. 

This  Taluable  work  is  di£5cult  of  access,  printed  on  thin  paper  and 
without  illustrations.  A  second  paper  by  the  same  author  in  186S 
ii  mentioned,  but  I  have  never  seen  it. 

8ekofd2er,  J.  E.,  Neoe  Beltrage  zur  Naturgesohlcte  der  Cladoceren,  1868. 

One  of  the  most  important  works  on  the  Lynceidse.  The  author 
ii  rather  too  credulous  and  inclined  to  form  new  species. 

KlmukiiQ§r^  Elnlget  znr  Anatomle  der  Daphnlden  nebst  knrzen  Bemerknngen  ueher 

die  Basswasierfauna  der  Umgegend  Cairo's, 
tov,  G.  On  Norges  FerskTandskrebsdyr  Cladocera  ctenopoda,  1865. 

The  best  work  on  the  Sididse,  etc. 

Ifiiellsr,  P.  E^  Danmark's  Cladoeera. 

One  of  the  most  useful  books  on  the  subject.  Especially  good 
<m  Lynceidae  and  BosminidsB. 

Flafeott,  Felix,  Becherches  sur  les  Crustaees  d'eau  donee,  eto.,  1867-60. 
KiMfler,  P.  Jr.,  Note  sur  les  Gladoeeres  des  Grands  Laes  de  la  Suisse. 
Wdnncmn,  A,,  Ban  und  Lebenserschelnungen  Leptodora  hyallna. 
Sori,  o,  O.,  Cm  en  dlmorph  Udvlkllng  Samt  CtoneratlonsTexel  hos  Leptodora,  1678. 
CldiM,  C,  Zur  kennt.  d  Organ .  u.  d.  felneren  Baues  der  Daphnlden. 
<'lMt,  C  Zur  kennt.  des  Baues,  etc.,  der  Polyphemlden. 

^Tvberand  Weigmann,  Ueber  elnige  neue  Oder  unTollkomen  gekannte  Daphnlden. 
Wdimonn,  Thlerleben  Im  Bodensee ,  1877 . 

^4iU,  A.,  Untersnchnngen  ueber  Cladoceren  der  umgebung  Ton  Bern. 
CIsvi,  C,  Die  Schalendruse  der  Daphnlden,  1874. 
Spanoenherg,  Fr.,  Ueber  Ban  und  Eotwicklung  der  Daphnlden. 
lAXlieborg,  TT.,  Crust,  Sueoecorum  Ordin.  Branchlop.  et  Subord.  Fhyllop.,  1877. 
fntti^  P.,  NuoTa  Serel  dl  recherche  della  fauna  pelaglca  nel  laghl  Itallani,  1S77-1879. 
Qnhhcn,  C,  Zur  Bntwlcklungsgeschlcte  d.  Molna  rectlrostrls,  1789. 
^eimann,  Beltrage  zur  Naturgsch.  der  Daphnolden,  Leipzig,  1876-79.  (Valuable  on 
the  physiology). 

The  American  literature  may  be  catalogued  in  a  few  lines.  The 
first  descriptions  and  figures  with  which  I  am  familiar  are  those  in 
the  Rep.  of  the  U.  S.  Fish  Commission,  1874,  where  S.  L  Smith  notes 
Daphnia  galeata,  D.  pellucida  and  D.  piilez;  also  a  species  of  Bos- 
nuna,  Earycercus  lamellatus  and  Leptodora  hyalina. 

A.  E.  Birge  was  the  first  to  systematically  study  Cladocera  in 
America,  and  his  "  Notes  on  Cladocera "  furnished  a  basis  upon 
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which  to  build.    A  few  notes  were  published  by  the  writer  a  little 
later. 

A  few  additional  notes  and  descriptions  of  new  species  were 
published  in  the  eleventh  anntial  report  of  the  Minnesota  geoL 
and  not.  hist,  survey. 

Prof.  Birge  published  other  notes  in  the  Medical  Journal  and 
Examiner  of  Chicago,  which  I  have  not  seen. 

Prof.  Forbes  of  Normal,  111.,  in  an  article  in  the  American 
Naturalist^  July,  1882,  adds  a  number  of  facts  and  one  new  species. 

In  addition  to  the  above,  a  figure  of  Sida  was  printed  in  one 
of  Hayden^s  Survey  Reports,  and  some  account  of  the  Cladocen 
of  lake  Michigan  was  given  by  B.  W.  Thomas,  I  believe,  in  one  of 
the  official  reports  of  the  Chicago  Water  Commission. 

CLASSIFICATION  OF  THE  CLADOCEBA. 
SUB-OBDEB  I.— CALYPTOMERA  (membrane-clothed). 

Body  enclosed  In  a  bWalTe  shell.    Mandibles  truncate  below,   llaxlllae  distlnet, 
spiny.   Thoracic  ganglia  discrete. 

Tribe  I. — Ctenopoda. 

Feet  six,  similar,  follaoeous,  all  distinctly  branchiate. 

Fam.  1.— Sidide. 

Swimming  antennae  with  two  unequal  rami,  Intestine  simple. 

FaM.  2. — HOLOPEDID-ffl, 

Swimming  antennse  simple,  elongate  cylindrical  (in  the  male  preheDsUe)i 
intestine  with  two  lateral  dilations. 

Tribe  II. — Akokopoda. 

Feet  five  (or  six)  pairs,  the  anterior  pair  more  or  less  prehensile  and  destttntt 
of  branchiae. 

Fam.  1. — Daphnid^. 

Rami  of  antennas  three  and  four-Jointed,  five  pairs  of  feet,  the  lastwiti^ 
a  curved  appendage  guarding  branchial  sac;  autennules  of  femtlA 
short,  one-jointed. 

Fam.  2. — Bosminidje. 

six  pairs  of  feet,  antennules  elongated,  many-jointed. 

Fam.  3. — Lyncodaphnid^. 

Antennules  of  female  elongated,  but  one-]olnted;  intestine  simple  <^ 
convolute. 

Fam.  4.— Lynceid^. 

Antennae  with  both  rami  three-Jointed,  intestine  convolute,  with  »^ 
domlnal  but  no  anterior  caeca. 

8UB-OROER  II.— GYMNOMERA  (destitute  of  covering). 

Body  without  or  nearly  destitute  of  bivalve  shell ;  feet  not  branchiate,  spiny, 
terlor  thoracic  ganglia  in  one  mass. 
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FaM.  1. — POLYPHBICIDJB. 

Abdomen  onryed,  teraiinatiog  In  two  long  stylets. 

Fax.  2. — ^LsPTODoaiDiE. 

Abdomen  straight,  ending  in  sliort  claw9. 

FAMILY  SIDID^, 

Mid  separated  from  the  body  by  a  depression,  without  promin- 
brnices  (or  spreading  shields)  oyer  the  base  of  the  antennae. 
i  pair  of  antennse,  or  antennules,  as  we  shall  uniformly  call 
I,  one-jointed,  usually  rather  small  in  the  female,  but  extend- 
into  a  Tery  strong  flagellum  in  the  male.  Antennae  long, 
lose,  with  unequal  branches.  Mandibles  truncate  at  the  end. 
llae  armed  with  large  spines.  The  form  is  usually  elongate, 
the  abdomen  often  extends  beyond  the  edge  of  the  shell 
id.  The  male  openings  are  usually  in  the  end  of  long  ap- 
Bges  which  depend  from  the  base  of  the  post-abdomen.  This 
esting  family  is  represented  in  America  so  far  by  four  species, 
)f  which  constitutes  a  hew  genus.  Others  will  undoubtedly 
»und  upon  a  careful  study  of  the  fauna  of  the  great  lakes 
of  the  species  prefer  the  clearer  and  colder  water  of  large 
.  The  processes  of  development,  as  traced  by  the  writer,  vary 
little  from  the  method  exhibited  by  Moina.  The  ephippial 
Ition,  however,  is  not  found  in  these  animals  which  are  less 
ct  to  destructive  influences  of  the  climate.  They  do,  how- 
produce  so-called  winter  eggs  which  ar«»  laid  in  October  and 
istinguished  from  the  summer  eggs,  which  hatch  in  the  brood 
y,  by  a  brown  color  and  the  presence  of  fatty  spheres.  These 
are  produced  in  large  numbers  in  distinction  from  most  other 
)cera  in  which  the  winter  eggs  are  very  few.  These  eggs  are 
dtted  to  settle  to  the  bottom  and  there  develop  at  the  proper 
.  Sida  crystallina  is  often  found  in  immense  numbers  in  large 
I  which  contain  abundant  plant  growth.  The  size,  and  especi- 
the  reproduction  activity,  is  very  dependent  on  the  environ- 
t;  and  hence  little  success  is  obtained  in  preservation  in 
iria.  Some  of  the  genera  are  nocturnal  and  should  be  sought 
tie  sar&ce  on  quiet  evenings. 

I. — GttNTUS  SiDA.    Straus.  , 
(Plate  N.  Figs.  12-14.) 

My  elongate,  hyaline.     Head  small,  quadrate.    Fornices  ab- 
^t  Antennules  of  female  small,  truncate;  of  male,  with  a  long 
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flagellum.  Second  antennsB  with  the  rami  two  and  thiee-jointed. 
Male  with  the  sexual  openings  jnst  behind  the  last  pair  of  feet 
It  is  the  upper  or  longer  branch  of  the  antennse  which  in  Sidai 
three-jointed,  while  the  reverse  is  the  case  in  the  next  genu 
The  only  species,  according  to  P.  E.  Mueller,  is  the  nbiquitoos  S 
crystallina.  The  S.  elongata  of  Sara  is  distinguished  by  th 
smaller  head  and  its  concave  lower  margin  and  more  elongat 
shell.  The  terminal  joint  of  the  longer  ramus  has  one  less  set 
than  S.  crystallina,  while  the  post-abdomen  has  more  numeron 
spines.  We  incline  to  believe  it  a  valid  variety  at  least.  Tb 
bibliography  below  is  extracted  from  a  previous  report: 

Daphne  cry$taUina,  Muxlueb. 

Daphnia  cryitaUina^  Latrkillb,  BO0C. 

Sida  ery$ialUna,  Straus,  Mem.  Mus.  Hist.  Nat. 

Sida  cryttalUnOt  M.  Edwabds,  Hist  Nat  Croit. 

Monocuhu  erystoUimif ,  Gmklin,  Mahdml,   Fabbigxus. 

Monocvlus  elongatuBt  Ds  Gvbb,  Mem.  seirir.  Hist.  Ins. 

Sida  ervitaXlina,  Lzkyik,  Branch,  d.  Danziger  Geg. 

Baird,  Biit.  Entom. 

LiLLJSBOBO,  De  crust,  ex  ord.  trib. 

FlSCHSB. 

SCHOXDLEB,  Die  Braneb.  d.  Umg.  ▼.  Berlin. 
Neae.  Beitr. 

LvYDio,  Natnrg.  d.  Daph. 

8AB8,  Norf ee  FerekT— Krebtdyr.  . 
Sida   elongata.  Sabs,      "  •*  " 

Sida  crystaUina',  F.  E.  Musllbb,  Danmark's  Cladocera. 

KuBz,  Dodekas  Neuer  Cladoceren. 

Bibqb,  Notes  on  Oladoeera. 

Hbbbick,  Mlorosc.  Entom. 

LuTz,  Untersaeb,  a.  d.  Cladoceren  d.  Umg.  ▼.  Bern.,  1878. 

Wkismamn. 

Grobbbn,  Entwioklung.   Molna. 

Hbbrick,  Crustacea  of  Minnesota. 

II. — Genus  Pseudo-sida.    Herrick.    "(Genus  n.) 

Similar  to  Sida.  Antennules  of  the  female,  with  a  long  flag^' 
lum,  like  that  of  the  male  of  Sida,  sensory  setae  lateral.  Bo 
elongate,  head  short,  extending  into  a  sharp  beak.  The  poi 
abdomen  is  armed  with  groups  of  sharp  spines  or  bristles.  M< 
characteristic,  however,  is  the  fact  that  the  antennary  joint,  whi 
in  Sida  is  two-jointed,  in  this  species  is  tri-articulatoi  and  the  t^ 
jointed  ramus  has  a  great  number  ofs'dtsQ  (16-17). 

Sp.  1.    Pseudo-sida  bidentata,  Herrick.    (Sp.  n.) 

(Plate  K.    Fig.  9.) 

Post-abdomen  armed  with  12-14  clusters  of  spinules  in  a  traJ 
verse  row  ;  the  terminal  claw  armed  with  two  long  basal  spin* 
and  with  numbers  of  fine  teeth  on  the  inside.    The  two-joint 
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ruDOB  of  the  antennae  has  six  setae  on  the  basal,  and  ten  or  eleven 
<»  the  terminal  joint,  while  the  three-jointed  ramus  has  a  short 
terminal  joint  bearing  three  spines.  The  yaWes  are  marked  with 
ipirfle  spines  on  the  lower  margin.  In  most  respects  this  species 
ii  tike  Sida,  which  it  resembles  in  size.  In  the  form  of  the  female 
«n(enn»  it  is  like  Latona  which  it  also  somewhat  resembles  in  the 
Binber  of  joints  of  the  antennas  and  the  numerous  setae  they  bear. 
It  is  certainly  an  interesting  transition  fbrm.  Found  only  in 
swamps  bordering  Mobile  bay,  Aliu,  but  whether  in  brackish  or 
besh  water  my  notes  do  not  inform  me.  Sida  crystallina  lives  far 
oat  in  the  bay,  and  Daphnella  is  found  in  pools  along  shore. 

ni. — Gsmis  Ldcbtosida.    Sars. 

(Plate  N.    Fig.  9.) 

Head  crested;  eye  in  a  conical  prominence.  Shell  elongated, 
produced  above  in  an  acute  angle.  Antennules  small,  truncate  in 
the  female;  in  the  male  of  enormous  size;  auteunse  very  long. 
Poit-abdomen  smooth;  terminal  claw  spiny. 

The  one  species,  L.  frontosn,  Sars,  is  not  yet  known  in  America. 

iv.->6bnu8  Daphnella.    Baird. 

Neither  beak  nor  fornices  present.  Antennules  of  female  small, 
truncate ;  those  of  male  long,  flagellate.  Antennae  with  two-and 
three-jointed  rami.  Male  with  a  hook  on  the  first  foot,  and  large 
^pulatory  organs  attached  to  the  base  of  the  post-abdomen. 

Sp.  1«    Daphnella  brachyura,  Lievin. 

S^  braehyiira,  LnviK,  Branch,  d  Danzlger  Oeg. 

^kftclla  tpfnoM,  Baibd,  Brit.  BDtom. 

Ado  braehyura,  Luxjebobo,  Do  cmst.  ex  ord.  trib. 

JifojiihaniO$oma  bnmdUanum,  Fisohkb.  BrgaozlK.  Berlcbtlg. 

Dtif^lmella  hrandtUma,  Sabs,  Norges  Ferskv.— Krebsdyr. 

DvimeUa  brocAyiiro,  F.  B.  Mubllxr,  Danmark's  Cladocera. 

^hntUa  hraehyura,  Lurz,  UntersaohuDg  u.  die  Cladooeren  d.  Umg.  ▼.  BerD. 

^(da  bnehywrOt  Faybsti,  Naova  serie  dl  recercbe  della  fauna  pelagica  net  laabi 

ItalianKL.  Traslmene). 
^hnOla  hraehyurck^  Hbbbick,  Notes  on  Crustacea  of  Minnesota. 
<Cnmpare  also  D.  edepfnosa,  Bibob,  Notes  on  Cladocera  p.  3.) 

The  species  of  Daphnella  found  about  Minneapolis,  occasionally 
abundant,  seems  not  to  differ  in  any  important  character  from 
European  types  of  D.  brachyura,  although  I  formerly  regarded  it 
tt distinct  (D.  vdnchelli.  Microscopic  Entom.,  Addenda). 

Head  less  than  i  the  body  (about  .27  mm.,  while  the  body  is 
JImm.  long);  eye  about  i  head;  antennae  when  reflexed  ext<%nd  a 
little  beyond  }  the  length  of  body.    Male,  .7  mm.  long;  antennae 
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reflexed,  reaching  base  of  shell ;  anterior  antennas  extremely  k 
copulating  organs  reaching  nearly  to  end  of  claws.  Having  c 
folly  compared  our  specimens  with  the  descriptions  and  fig 
given  by  Birge  for  his  D.  expinosa,  the  evidence  seems  to  indi 
not  only  that  they  are  identical,  but  both  are  really  D.  brach) 
The  distinctive  characters  of  D.  expinosa  are  a  greater  indenta 
between  head  and  body,  absence  of  caudal  teeth,  greater  lengi 
male  appendages,  and  the  opening  of  the  f  asa  deferentia  heloyi 
^^  instep  ^'  of  these  appendages. 

The  absence  of  teeth  upon  the  post-abdomen  is  of  even  gei 
importance  according  to  Sars,  who  gives  it  in  his  synopsi 
genera  as  typical  for  Daphnella,  In  our  specimens  the  clawf 
at  least  pectinate  if  not  serrate,  while  the  appendages  of  the  i 
reach  generally  nearly  to  the  middle  of  the  claws.  The  reh 
length  of  these  appendages  and  the  antennae  of  the  male  is  varii 

Sp.  2.    Daphnella  brandtiana,  Fischer. 

Head  as  long  as  half  the  body,  antennae  when  reflexed  reacl 
beyond  the  posterior  margin  of  the  valves.    Length  0.8  mm. 
the  validity  of  this  species  we  can  form  no  conclusion, 
usually  considered  a  variety  or  phase  of  the  above. 

v. — Gbnus  Latona,  Straus. 
(Plate  N.    Fig.  8.) 

Body  elongate,  broad;  head  large  and  square,  appendaged  b 
with  triangular  laminae;  fornices  present.  Antennules'  n 
large.  The  larger  ramus  of  the  antennae  is  two-jointed  and  hf 
expanded  process  at  the  base.  The  lower  posterior  angle  ol 
shell  has  a  peculiar  diverging  set  of  setae.  The  shell  is  often  ( 
mented  with  numerous  flecks  of  bright  color.  There  is  a  co] 
tory  apparatus  in  the  male. 

Latona  setifera,  Mueller, 

Is  the  only  species,  and  is  not  yet  recognized  in  Minnesota 
was  found  by  Prof.  Birge  in  lake  Michigan. 

FAMILY  HOLOPEDIDJE. 

Gekus  Holopedium,  Zaddach. 
(Plate  N.    Fig.  11.) 

The  peculiar  animal  bearing  the  name  Holopedium  gibb< 
has  the  brood  cavity  greatly  elevated,  and  the  whole  upper  pa 
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the  animal  is  coTered  by  a  jelly-like  mass  secreted  as  a  protection 
or  float  The  antennse  are  simple  in  the  female  and  extend 
through  a  slit  in  this  covering.  In  the  male  they  are  prehensile 
md  hsTB  rudimentary  inner  rami.  It  would  be  difficult  to  recog- 
niie  the  affinity  of  the  female  with  its  monstrous  form  were  it  not 
for  the  male  and  particularly  the  development  history.  Found  in 
thiB  state  probably  only  in  lake  Superior.  Forbes  mentions  it  from 
lake  Michigan. 

FAMILY    DAPHNIDiE. 

The  family  Daphnidae  contains  the  genera  Moina,  Geriodaphnia, 
Scapholeberis,  Simocephalus  and  Daphnia,  which  include  the  com- 
monest, as  well  as  some  of  the  largest,  Cladocera.  The  genera  may 
be  distinguished  by  the  following  table: 

I.  Head  rounded,  not  beaked;  antenoules  long  In  both  sexes,  shell 

not  eoToriDc  the  end  of  the  abdomen Moina, 

n.  Head  ronnded ;  antennules  rather  short ;  shell  enclosing  whole 

body CeriodaphiUok, 

UI.  Head  somewhat  beaked  below,  shell  angled  below  or  extending 

in  long  spines  from  the  lower  angle,  pigment  fleek  roundish..  .ScaphoUherU. 

IV.  Head  beaked  below ;  shell  rounded  below,  with  a  blunt  spine 

above :  pigment  fleok  elongate SimoeephaiM, 

V.  Head  beaked  below ;  shell  extending  In  a  sharp  spine  at  the  upper 

posterior  angle;  pigment  fleek  small DaphnUu 

Thb  Circulatobt  System  of  thb  Daphnidje. 


In  the  Daphikidce^  and,  indeed,  the  Cladocera  in  general,  we  meet 
in  instance  of  great  development  of  surfaces  at  the  expense  of 
solidity  of  form  and  compactness  of  organs.  The  whole  body  is 
composed  of  an  aggregate  of  laminae,  and  the  appendages  all  ap* 
P^zimate  more  or  less  toward  this  fundamental  modification, 
Thns,  for  example,  the  head  is  a  leaf-like  body  with  a  laminate  shield 
above  and  a  pair  of  flat  organs  beneath.  The  abdomen  terminates  in 
a  knife-like  post-abdomen,  while  the  thorax,  with  its  narrow  form, 
foliaceous  feet  and,  far  more,  the  enormous  development  of  the 
OQter  wall  to  enclose,  more  or  less  fully,  the  entire  body,  is  the 
typical  illustration  of  this  fact.  Necessarily  this  structural  modi- 
fieation  exerts  a  formative  influence  on  the  internal  organs  which 
are  all  more  or  less  influenced  by  it;  and  this  is  peculiarly  the  case 
with  the  more  external  and,  in  general,  the  paired  organs.  Thus 
tbe  ^  shell  glands,^'  so  called,  which  in  Copepoda  are  generally 
coiled  tubes,  become  here  greatly  flattened  organs  closely  united 
with  the  shell.    The  physiological  result  of  this  modiflcation  is  the 
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gensitiveness  to  changes  in  the  environnienty  which  is  uniTenal  I 
among  the  Daphnidce.  The  compact  Gopepoda  suryive  the  ficiso- 
tades  of  confinement  with  comparative  immuity,  but  the  first  taint 
in  the  water  destroys  the  delicate  organism  oiDaphnia.  The  cause 
for  this  may  be  found  in  the  exposure  of  the  most  vital  and  delicate 
parts  of  the  organism  to  the  influences  of  the  surrounding  aqoeooB 
medium.  In  particular  the  circulatory  and  respiratory  systema, 
which  here  are  not  easily  to  be  distinguished  one  from  the  other, 
constitute  a  relatively  very  large  area  of  close  contact  with  the 
water.  It  thus  happens  that  the  central  organs  are  influenced  in 
a  very  short  time  by  whatever  deleterious  substances  may  be  dis- 
seminated in  the  water. 

Notwithstanding  this  lack  of  centralization,  the  structure  of 
these  animals  is  of  a  very  considerable  degree  of  complexity  and, 
presenting  so  many  instructive  modifications  under  circumstancea 
so  favorable  for  study,  has  been  very  thoroughly  investigated.  The 
very  transparency  which  has  made  it  possible  to  clear  up  many 
questionable  points  in  crustaceolofiry  from  the  lessons  learned  in 
Daphnia,  has  rendered  the  investigation  of  certain  sets  of  organs 
extremely  difficulty  and  among  these  may  be  mentioned  the  circula- 
tory system.  The  circulation  of  the  nutritive  fluid  and  the  gen- 
eral facts  connected  with  the  heart  wer^  indeed  early  understood; 
but  there  remains  many  a  detail  and  some  important  relations 
which  are  as  yet  either  imperfectly  known  or  entirely  misunder- 
stood. The  following  notes  are  offered  as  a  contribution  to  the,  as 
yet  incomplete,  knowledge  of  the  circulatory  apparatus. 

The  observations  were  confined  for  the  most  part  to  Daphnia 
BcJuefferi  and  Svmcephalus  vetulus^  with  occasional  comparisons 
vfith  Euryceixm^  Pleuroons,  Pasithea  and  others.  It  is  greatly 
to  be  desired  that  the  study  might  be  carried  to  the  Sididae, 
in  which  the  larger  size  and  superior  transparency  would  doubt- 
less reward  the  search  with  several,  as  yet  doubtful  details. 
The  circulatioD  of  the  nutritive  fluid  in  the  Daphnidae,  then,  is 
somewhat  complicated,  but  may  be  divided  into  a  superficial  and  a 
deep  system.  It  must  be  remarked  that  this  distinction  is  arbitrary 
and  only  used  for  its  convenience.  The  one  extends  over  the  entire 
inner  surface  of  the  carapace,  while  the  latter  is  in  close  relation 
with  the  vegetative  organs,  and  extends  into  the  branchial  vessels 
of  the  feet.  The  nutritive  fluid  which  is  normally  colorless  and 
supplied  with  corpuscles  of  organized  nutriment,  (it  seems  doubt- 
ful if  they  should  be  called  blood  corpuscles)  is  confined  for  the 
most,  if  not  its  entire,  course  within  membranous  walls  of  connec- 
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ire  tissoe  which,  however,  instead  of  assuming  a  definite  form  as 
^blood  veasels,^^  for  the  most  part  conform  to  the  contoar  furnished 
If  the  firmer  organs. 

This  membrane  which  is  frequently  folded  upon  itself  and  invests 
he  body  walls  and  the  inner  organs,  is  in  some  places  free,  and  may 
•  seen  as  a  pulsating,  swinging  film,  or,  more  frequently,  it  can 
oly  be  detected  as  a  swaying  line  (seen  in  optical  sections),  thus 
jmng  rise  to  the  misapprehension  that  one  is  dealing  with  a  thread, 
VIS  moving  graius,  in  which  case  the  film  is  itself  invisible  but  its 
imeace  is  indicated  by  the  attached  grains  of  protoplasm.  About 
he  heart  the  free  swiping  portions  of  this  membranous  layer  are 
10  numerous  as  to  render  it  almost  impossible  to  distinguish  the 
nential  from  the  accidental  appearances. 

This  membrane  must  serve  the  most  various  purposes;  aside  from 
ike  mere  retention  and  direction  of  the  blood  currents,  it  is  often 
•niufbrmed  into  a  branchial  surface.  At  definite  points  it  becomes 
ike  bearer  of  the  cells  which  were  above  mentioned  as  grains  of 
jHotoplasm.  These  are  most  numerous  in  young  and  well-fed  ani- 
Bftle,  and  in  particular  in  gravid  females,  while,  on  the  contrary, 
Btiare  males  and  females  after  the  escape  of  the  young,  are  nearly 
kroid  of  such  bodies.  These  are  most  numerous  in  angles  of  the 
aembrane,  particularly  about  the  heart,  shell  glands,  ovaries, 
ntestine  and  the  branchial  spaces  in  the  feet. 

These  cells  vary  in  size  from  that  of  the  blood  corpuscles-  to 
lirger  cells  with  nuclei  of  comparatively  very  large  size.  It 
^oid  be  too  much  to  say  that  such  cells  are  developing  blood 
iorposcles;  but  that  they  are  reservoirs  of  nutriment  which  serve 
io  supply  the  increased  demand  upon  the  blood  in  exigencies  of 
ke  existence  of  the  animal,  cannot  be  doubted.  It  is  a  well  known 
set  that  the  number  of  blood  corpuscles,  so  called,  likewise  varies, 
fid  apparently  under  the  same  conditions.  It  seems  altogether 
tobable  that  the  two  facts  may  be  considered  as  supplementary, 
e.  that  the  same  process  of  depauperating  of  the  blood,  which 
sprives  it  of  its  corpuscles  in  an  earlier  stage,  lays  waste  those 
tpplies  laid  up  in  the  cells  referred  to  (whether  by  their  actual 
paration  as  blood  corpuscles  or  simply  desolving  of  the  contained 
iterial  is  of  little  importance).  These  cells  also  are  thus  paraleU 
ed  with  the '^  oil  globules"  of  Copepoda.  In  such  copepods  as 
tlops  and  Canthocamptus^  which  appear  to  have  no  differen- 
ted  heart,  there  are  always  present  drops  of  colored  fluid,  which 

most  numerous  in  well-fed  and  pregnant  specimens.    These 
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drops  occupy  the  same  relative  position  as  the  blood  globales  of 
other  Crustacea,  i.  e.^  they  lie  within  a  very  thin  membrane  cor- 
responding to  the  vascular  walls  of  other  animals.  This  mem- 
brane, in  general,  invests  the  alimentary  canal,  as  can  be  very 
readily  seen  in  the  abdomen,  where  it  encloses  a  considerable  space 
about  the  intestine,  which  is  filled  with  fluid,'  investing  more  or 
less  completely  the  muscles  and  other  organs.  As  there  is  ne 
rapid  circulation  of  blood,  these  ^^oil  drops  ^*  are  comparativdy 
stationary,  and  yet  are  moved  slowly  by  the  constant  contractioB 
of  the  walls  of  the  alimentary  canal  which,  in  the  anterior  part,  or 
stomach,  are  thick  and  glandular,  while  in  the  abdomen  they  eeeni 
to  be  more  fitted  for  respiratory  function. 

The  above  arrangement  in  Cyclops  is  correlated  with  its  com- 
pact habit  and  thick  carapace,  and  forms  a  isimple  starting-point 
for  the  study  of  the  circulatory  system  in  arthropods.  It  seeai 
that  the  walls  of  the  membranous  blood  cavity  are  themselves  bIm, 
in  places,  furnished  with  muscles,  so  that  the  fluid  is  not  depend- 
ent entirely  on  the  vermiform  or  the  peristaltic  motions  of  the 
intestine  for  its  escape  from  stagnation.  If  this  be  correct,  ne 
here  have  an  indication  of  the  origin  of  the  central  organ  of  the 
circulatory  system. 

But  to  return  to  Daphnia,  the  heart  lies  in  the  dorsal  region 
over  the  intestine  upon  which  it  may  be  said  to  ride,  as  it  weit 
astride,  though  as  we  shall  see,  it  is  separated  from  the  intestine 
by  other  organs.  In  Eurycercus  this  is  most  evident,  as  here  th» 
heart  is  more  obviously  bifurcate. 

The  heart  and  circulation  in  Daphnia  has  been  described 
more  or  less  at  length  by  many  authors,  in  particular  Claui 
(Zur  Kenntniss  der  Daphniden  und  verwanter  Oladoeeren. 
Zeitsch.  f.  Wiss.  Zool.  Bd.  xxvii.)  and  Gruithuisen  (the  work 
of  this  author  I  have  not  seen),  while  Weismann  (Ueber  B«t 
und  Lebenserscheinungen  von  Leptudora  hyalina,  1874)  describea 
the  heart  of  Leptodora,  and  Claus  (Zur  Kenntniss  des  Baues  and 
der  Organ,  der  Polyphemiden),  that  of  the  Polyphemidse.  Other 
authors,  except  6,  0.  Sars^  who  elucidates  some  points  in  the 
circulation  of  blood  in  Sida,  seem  to  have  added  little  or  nothing 
to  our  knowledge  of  this  interesting  subject. 

As  already  often  described,  the  heart  occupies  a  place  in  i 
definite  space — the  pericardial  chamber — the  summit  of  which  i 
the  dorsal  shield  which,  we  believe,  should  le  distinguished  fron 
tte-iemainder  of  the  so-called  cephalic  shield.  (It  is  usual  b 
the  shell  of  Daphnia  as  consisting  of  a  bivalve  posterio 
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or  armostegite^  and  a  simple  anterior  eephalostegite;  bat  it 
loeh  more  proper  to  consider  that  portion  of  the  shell 
(mrs  the  periciurdial  space,  and  is  the  point  of  attaehment 
owerfhl  mnscles  of  the  abdomen  and  of  the  membranoae 
{he  pericardium,  as  a  distinct  portion  of  the  carapace,  as  it 
idently  appears  through  the  presence  of  a  distinct  suture, 
I  absence,  through  the  peculiar  sculpture  of  the  shell.  In 
e  it  might  also  be  proper  to  distinguish  two  regions  on  the 
ippendagee  of  this  dorsal  shield,  an  upper  and  a  lower, 
d  by  the  more  or  less  obvious  line,  extending  from  the 
r  the  lateral    lines  of  the  dorsal  and  cephalic  shield  in 

straight  line  toward  the  posterior  portion  of  the  shell, 
icating  the  insertion  of  the  muscles  which  move  the  feet 
t-abdomen.  The  lateral  walls  of  the  pericardial  space 
ihell-walls  themselves,  and  the  floor  is  formed  by  a  mem- 
upported  on,  and  investing  in  part,  the  strong  muscles 
onnect  the  abdomen  with  the  upper  anterior  part  of  the 
late.  Thus  a  space  is  left  between  the  pericardium  and  the 
)  which  is  occupied  by  a  special  blood  sinus  leading  toward 
erior  and  lower  part  of  the  abdomen.  The  posterior  wall  of 
»  is  formed  by  a  chitinous  partition  which  bounds  the 
pace,  or  its  homologue,  and  is  connected  by  chitinous 
s  (stutzbalken)  with  the  outer  skeleton.  The  anterior,  on 
)r  hand,  is  only  bounded  by  the  supporting  ligaments  ot 
omen  above  described  and  membranous  partitions.  As 
described,  the  heart  lies  suspended  in  the  cavity  thus  de- 
r  slender  muscular  threads,  more  or  less  like  those  of  the 

Carethra  larvae  and  the  like;  and  such  seems  to  be  the 
irst,  but  a  more  careful  study  shows  that  this  is  far  from 

On  the  contrary,  the  chief  supports  of  the  heart  are 
nes  which,  seen  in  cross-section  with  the  attached  grains 
1  globules,  assume  the  appearance  of  exceedingly  slender 
eless  threads.  The  action  of  re-agents  indicates  that  these 
1  threads  are  not  muscles,  but  composed  of  connective 
^hile  by  changing  the  focus  the  sharpness  of  the  line  is 
;ly  not  altered,  but  its  relative  position  is  changed^ — a  simple 
ch  often  serves  to  dispel  an  illusion  of  this  sort.  That 
d  some  threads  of  the  character  above  mentioned  is  not  to 
ted,  as  in  connection  with  the  valves  of  the  heart;  but  the 
mpport  of  the  heart  is  found  in  the  membranes  which 

in  part,  and  are  reflected  upon  the  walls  of  the  shell  and, 
ly,  of  the  intestine.    It  is  not  yet  possible  to  fully  describe 


i 


S8  .       TWELFTH  ANKUAL  BKPOBT. 

the  insertion  of  these  tissaes,  as  there  is  so  large  a  number,  esped- 
ally  about  the  anterior  opening,  where  they  lie  in  all  direetiont 
and  at  all  angles,  and  are  so  transparent,  that  only  their  vertieil 
sections  appear  as  dark  lines.  Thus  the  same  membrane  appem 
and  disappears,  only  to  re-appear  in  a  different  position  when  it 
might  be  readily  taken  for  a  distinct  membrane.  In  genenl, 
however,  I  hope  to  make  no  serious  error  in  the  following  som* 
mary.  Before  going  into  detail,  however,  it  will  be  necessary  to 
consider  the  intimate  structure  of  the  heart,  as  well  as  its  gen^nd 
shape  and  position. 

The  general  shape  is  that  of  an  irregular  oval  with  the  greateit 
convexity  posterior  {Daphnia^  etc.)^  or  it  may  be  strongly  bifid  sod 
thus  somewhat  Y-shaped  (Eurycercus^  etc.).  It  is  held  in  positioiL 
in  the  pericardial  cavity  by  the  membranes  above  alluded  to>  to 
which  it  is  attached  at  definite  points,  the  principal  of  which  are  two 
slight  enlargements  on  the  lower  posterior  portion,  which  are  in  pirt 
opposed  to  each  other  and  also  to  a  superior  posterior  point  of 
insertion.  All  three  of  these  points  are  thus  held  in  relation  with 
the  shell  with  which  the  attached  membrane  is  connected  on  eitbor 
side  below  and  above.  The  membrane  then  extends  part  way  along 
the  heart  wall  towards  the  anterior  and  is  then  reflected  to  the 
shell  wall.  The  result  of  this  is  that  the  pericardial  space  is  an 
angular  cavity  opening  in  front.  It  would  seem  as  though  the 
membrane  attaching  the  heart  were  identical  with  that  lining  the 
cavity  itself.  The  heart  proper  is  obviously  composed  of  series  of 
muscular  elements,  which  are  considered  as  simple  cells  by  ClaaSi 
and  which  in  young  individuals  show  very  destinct  nuclei  of  comptti^ 
atively  large  size.  These  are  arranged  like  the  meridian  lines  of  a 
globe  uniting  above  and  below,  thus  forming  the  most  effectire 
apparatus  possible  for  contracting  the  heart.  In  the  smaller 
Daphnidae,  as  stated  by  Glaus,  there  seems  to  be  but  a  single  layer 
of  muscular  rays,  but  in  D.  schsefferi  and  Simocephalus  I  hare 
repeatedly  satisfied  myself  that  some  of  the  longitudinal  rap 
sink  below  the  others  and  form  a  series  of  longitudinal  muscles^ 
as  stated  by  earlier  writers.  These  are  furnished  with  a  nucleus 
which  is  frequently  more  or  less  external,  appearing  like  a  spheri- 
cal appendage.  In  Leptodora  Weismann  has  shown  the  heart  to 
consist  primarily  of  a  membrane  of  connective  tissue,  upon  which 
the  muscular  fibres  or  cells  sit  in  somewhat  the  same  position  as 
in  Daphnia,  except  that  there  is  not  the  same  regularity  in  the 
arrangement.  There  are  many  considerations  which  would  le*d 
us  to  expect  the  same  structure  in  Daphnia,  though  it  is  not  y®* 
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demonitratod;  and  the  structure  of  the  anterior  opening  seems  to 
point  in  the  same  direction.  At  any  rate  there  is  a  close  connec- 
tion between  the  mnscnlar  and  connective  parts  of  the  heart.  We 
ksre,  then,  in  the  heart  of  Daphnia  a  highly  developed  apparatus 
for  closing  it,  but  apparently  none  tor  its  opening.  This  certainly 
b  not  accomplished  by  the  few  fibers  which  connect  the  heart 
with  the  shell,  the  very  contractility  of  which  is  doubtful. 
Nay,  more,  these  are  insufficient  even  to  hold  it  in  its  place  in  the 
earity.  Still  less  can  we  assume  that  the  heart,  from  any  inherent 
power,  can  open  itself.  This  must  be  explained  by  the  operation 
of  two  factors  which  are  interdependent,  t.  e.,  the  elasticity  of  the 
mpporting  membranes  and  the  unequal  pressure  of  the  blood  in 
iileront  parts  of  the  body.  1.  The  membranes  which  support 
die  heart  are  attached  not  at  right  angles,  but,  on  the  contrary,  in 

I  direction  more  nearly  parallel  to  the  walls  of  the  heart,  and  thus 
iriiatever  elasticity  they  possess  is  greatly  increased;  and  the 
Jifflinishing  of  the  size  of  the  heart  draws  these  membranes  out 
of  their  position  at  the  expense  of  their  elasticity,  which  tends 
lonatore  them  to  their  original  position  when  the  pressure  is 
mnoved,  in  the  same  way  a  drum-head  returns  after  a  blow  to  its 
Bwmal  position.    This  factor  is,  however,  only  operative  so  long 

II  the  whole  system  of  membranes  to  which  these  belong  is  dis- 
tnded  with  fluid.  If  this  blood  cavity  be  punctured,  the  fluid 
lows  out  and  the  heart  shrivels.  It  may  continue  to  beat  for 
lome  time,  but  it  will  be  seen  that  the  effort  consists  simply  in 
I  vigorous  contraction  which  is  followed  by  no  perceptible  enlarge- 
■ent.  2.  After  the  systole  the  blood  of  the  heart  is  forced  toward 
tbe  head,  whence  it  is  prevented  from  re-entering  the  pericardial 
ipaee  directly  by  the  valves  and  the  membrane  enclosing  the 
vterial  blood.  The  pressure  is  therefore  increased  in  all  parts 
of  the  system,  except  the  pericardial  chamber  where  it  is  greatly 
diminished.  The  membranes  supporting  the  heart  are  thus  un- 
nnially  tense,  and  the  muscular  effort  having  ceased,  the  walls  of 
the  heart  are  distended,  and  blood  flows  in  in  the  direction  of  the 
leait  resistance  through  the  two  lateral  openings  or  ventral  valves 
of  the  heart.  The  contraction  of  the  heart  during  the  systole  is 
not  simultaneous  in  different  parts,  but  begins  by  the  contraction 
of  the  posterior  part  where,  bein&r  nearly  free,  the  motion  is  more 
nirked.  At  the  close  of  the  systole  the  heart  is  irregularly  con- 
trieted,  the  points  of  attachment  above  described  being  more  dis- 
tended than  the  remaining  portions.  The  anterior  of  the  heart  is 
Tendered  very  difficult  to  study  by  the  fact  that  its   opening  is 
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covered  by  the  mascli^  of  the  mandibles  aud  obflcnred  by  the    | 
many  supporting  and  vibrating  membranes  allnded  to. 

It  is,  however,  suspended  by  two  folds  of  membrane  which  I  hm 
been  inclined  at  times  to  believe  blood-vessels  through  appearances 
resulting  from  the  confused  currents  flowing  about  them.  The 
upper  margin  is  also  attached  by  a  pair  of  c6rd8  directly  to  tbe 
superior  part  of  the  shell.  The  anterior  opening  or  arterial  valfe 
is  most  perplexing,  and  the  following  description  which  appliei 
only  to  Daphnia  schaBfferi  must  be  subject  to  some  doubt.  It  ap- 
pears however  that  it  has  been  in  a  measure  misunderstood  by  pre- 
vious writers,  and  namely  by  Glaus,  who  compares  it  with  that  of 
Leptodora,  which  if  correctly  described  by  Weismann,  is  not  at  all 
identical  in  form,  but  quite  comparable  with  one  of  the  sides  or  lipe 
of  the  venous  opening.  It  does  not  seem  to  be  connected  by  a 
thread,  as  stated  for  Leptodora^  with  the  aortal  bulb,  for  in  reality 
there  is  no  aortal  bulb;  the  heart  simply  is  connected  with  tb 
system  of  membranes  which  more  or  less  inclose  the  system.  The 
floor  of  the  so-called  aortal  space  is  a  membrane  which  separates  tbe 
outflowing  stream  from  a  current  which  flows  toward  the  abdomea 
and  passes  directly  under  the  arterial  opening,  so  that  it  appears  as 
though  there  was  a  stream  entering  the  heart  from  before  as  well 
as  at  the  sides;  the  arterial  opening  being  nearer  the  dorsal  part  of 
the  heart  than  is  naturally  expected,  and  the  slight  enlargements 
at  the  attachment  of  the  supporting  membrane  favoring  the  im- 
pression that  there  is  here  a  veritable  opening.  The  out-flowing 
blood  stream  is  bounded  at  first  by  the  membrane  above  mentioned, 
which  is  farther  on  reflexed  onto  the  shell  and  intestine  so  that 
the  streams  in  the  head  flowing  just  under  the  shell  are  separated 
from  the  deep  dorsal  stream  flowing  from  the  heart."*"  This  main 
current  passes  to  the  region  of  the  eye  between  the  horns  of  the 
caeca  of  the  alimentary  canal,  and  thence  beneath  the  stomach,  and 
here  divides,  part  becoming  external  and  a  deeper  part  passing  on- 
der  the  intestine,  thence  in  front  of  the  heart,  flows  into  the  deep 
sinus  which,  as  before  said,  passes  beneath  this  organ.  Other  po^ 
tions  of  the  returning  stream  flow  around  the  angle  of  the  union 
of  the  head  and  body  and  constitute  a  stream  just  above  the  feet 
in  which  the  current  flows  vigorously. 

Yet  other  portions  flow  into  the  region  of  the  shell-gland  and 
are  united  with  blood  which  here  pa^»es  through  the  numerous 
sinuses  described  by  Claus  as  surrounding  this  organ  (Die  Schalen* 

*Iii  P<uUhea  reetiroitru  this  septum  is  easily  seen  as  a  swaying  membrane,  which  near 
the  eye  is  reflexed  to  the  top  of  the  shell. 
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Daphnien)  and  thence  flows  into  the  abdomen,  uniting 
»Uier  two  streams.  A  part  also  of  the  current  in  the  head 
the  antennae  where  it  follows  a  deep  course  through  the 
b  in  which  the  corpuscles  may  be  seen  to  emerge  to  the 
om  two  points  where  are  spaces  between  the  powerful 
he  first  being  near  the  base  and  the  second  near  the  ex- 
'  this  joint,  and  then  to  return  and  join  the  superficial 

rpuacles  appear  to  enter  the  rami  very  rarely  if  at  all. 
of  the  superficial  stream  which  reaches  the  interior  of 
rdial  chamber  passes  between  «the  muscles  of  antennse 
and  seems  to  find  its  way  into  the  great  current  beneath 
though  I  have  also  thought  to  have  seen  it  fiow  directly 
)ericardial  space  as  the  lateral  superficial  streams  do. 
of  the  superficial  stream  which  reaches  the  posterior 

the  shell  returns  through  a  canal  formed  by  the  walls 
A\  and  the  brood-space,between  the^^stutzbalken^^of  which 
corpuscles  can  be  seen  to  glide  more  rapidly  than  in  the 
kl  spaces. 

t  only  remains  to  follow  the  fortune  of  the  strong  stream 
ong  the  neutral  surface  of  the  abdomen.  The  strong 
Dwing  beneath  the  heart  enters  a  broad  sinus  which  lies 
ntestine  and  extends  for  over  a  third  of  its  length,  where 
mite  with  the  surface  of  the  intestine  above  and  thus 
award  on  either  side. 

3am  thus  directed  flows  toward  the  openings  of  the  base  of 

The  structure  of  the  branchiaB  has  not  yet  been  clealrly 

Instead  of  nearly  spherical  or  oval  chambers  they 

tubes  which  connect,  on  one  hand  with  the  opening 
1  below  with  the  general  cavity  of  the  limb,  whence  the 
rns  to  the  abdomen.  The  current  is  very  rapid  through 
»es.  The  blood  having  been  returned  to  the  ab- 
urses  in  the  well  known  manner  through  the  post-ab- 
i  flows  over  the  intestine,  thence  over  the  back-flowing 
the  posterior  lower  opening  of  the  pericardial  chamber, 
dy  of  the  actions  of  the  heart  is  rendered  more  difficult 
t  that  in  order  to  secure  the  greatest  pk)ssible  transpar- 
living  animal  must  be  covered  and  a  little  pressure  ap- 
ch  is  frequently  attended  with  abnormal  variations  of  the 
a.  In  particular  if  the  usual  exit  of  the  blood  be  stopped 
ca  of  the  intestine,  as  is  frequently  the  case,  the  opera- 
te heart  may  be  reversed,  when  a  vigorous  stream  may  be 
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•een  to  enter  the  arterial  opening  and  emerge  from  the  mfa 
Th»  proceee  wonld  be  impomble  if  the  anterior  Talve  wers  -i 
eeribel  by  Olaae  and  Weiimann;  while  being  really  mora  lik 
Tenons  valyee,  it  is  easily  and  frequently  permitted.  The  ei 
of  the  blood  in  this  ease  stagnates  ezoept  near  the  heart 

The  rapidity  of  the  palsations  of  the  heart  yaries  with  ag 
condition  of  rest  or  motion. 

In  D.  schsBflbri  this  yariaiion  may  range  from  abont  11 
minate  to  perhaps  8tM),  900  being  probably  a  frir  fcyerage. 
young  Simooephalos  I  baye  obseryed  a  heart  beat  800  timi 
minnte.  Again,  in  a  speeimen  of  D.  Schsflhri  at  rest  the 
was  beating  170,  bat  daring  the  spssmodio  motion  of  feet  an 
tennn  the  pulse  rose  to  oyer  900. 


I.— GmnTS  MoDTA.    Baird. 

The  systematie  position  of  this  genas  has  been  the-  the 
some  diseossion.  it  being  claimed,  with  good  reason,  that  thi 
many  resemblances  to  the  LyncodaphnidsB  (P.  E.  MaeUer  oos 
it  a  transition  to  the  Boeminidie  and  lyncodaphnids);  on  the 
hand,  Leydig  and  Ears  regard  it  more  closely  allied  to  the  8 
with  equally  good  reason.  The  long  antennso,  long  narrow  i 
nules  and  many  peculiarities  in  form,  etc,  suggest  the  macro 
crustaceans;  the  extended  abdomen  bsjA  especially  the  locati 
the  male  seminal  opening  are  like  Daphnella,  which  Moina  i 
bles  in  motion  and  habit  yery  strikingly.  The  absence  of  th 
ment  fleck  is  no  more  a  charscterisfcic  of  the  SididsB  than  of 
groups.  After  all  has  been  said,  the  immediate  affinities  < 
genus  are  acknowledged  to  be  with  the  Daphnidsa. 

The  true  place  of  the  genus,  ss  it  appears  to  the  write 
hinted  at  by  Bii^  (Notes  on  Cladocera).  Moina  seems  to  1 
piyotal  point  of  the  Cladocera,  at  least  of  the  families  aboye 
tioned.  Without  going  into  phylogenetic  speculation,  it  i 
gestiye  that  this  genus  can  and  does  by  preference  liye  in  yei 
pure  water  and  may  therefore  have  had  an  early  origin. 
Moina  diyerges  the  stem  of  the  Daphnidse  by  wsy  of  Cerioda] 
Simocephalus  and  Daphnia.  These  two  latter  genera  are  intin 
connected  by  Simocephalus  daphnoides,  Herrick.  Scaphol 
is  connected  with  Geriodaphnia  through  S.  angulata,  H< 
The  Sididae  seem  to  diverge  by  the  way  of  Daphnella,  th 
which  by  means  of  Pseudo-sida  the  genus  Sida  is  reached,  and 
ly  Limnosida,  Latona  and  Holopedium.  The  relationships 
curious  Polyphemidae  are  less  evident. 
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The  Lyncodaphaidse  make  an  easy  transition  to  the  Lynceids 
proper,  while  the  Bo^minidsB  are  still  quite  isolated,  but  are  sug- 
gested by  Macrothriz  pauper.  The  fact  that  Moina  stands  thus 
related  to  radiating  groups  is  simply  suggestive,  but  it  is  sugges- 
tife  of  its  possible  antiquity  and  synthetic  character. 

The  three  species  of  this  genus  stand  very  poorly  distinguished 
from  one  another  and  their  specific  validity  may  be  doubted. 

The  most  exhaustive  study  of  the  embryology  of  the  Cl^ocera 
was  based  on  Moina.  {Grobhen^  Entwick  d.  Moina^  etc.) 

The  genus  is  characterized  by  Weismaun  and  Gruber^  about  aa 
follows: 

Head  prone;  separated  by  a  depression  from  the  thorax;  fornices 
obecure;  rostrum  none;  pigment  fleck  absent;  aatennules  of  the 
female  large,  moveable,  furnished  with  a  sensitive  seta  near  the 
middle,  flagelliform;  antennules  of  the  male  very  large,  hooked  afe 
the  end.  The  setsB  of  the  antennae  are  all  ciliate;  the  tri-articu- 
late  ramus  with  five  setae;  posterior  margin  of  the  valves  thicker 
in  the  median  line;  caudal  setae  very  large,  about  twice  in  the 
length  of  the  animal;  anus  above  the  claws;  feet  of  the  first  pair  of 
the  male  with  a  stron&r  hook. 

Weismann  has  shown  that  both  summer  and  winter  eggs  origi* 
nate  from  groups  of  four  cells,  one  of  which  only  is  transformed 
into  the  egg^  the  remaining  three  serving  simply  as  a  supply  of 
nourishment  for  the  egg,  which  absorbs  it  directly.  Both  eggs  and 
nutrient  cells  develop  from  the  epithelium  of  the  termination  of 
Hie  ovary.  The  summer  eggs  have  less  yolk  than  the  winter  brood, 
nnd  the  yolk  is  bluish  in  the  summer  eggs  and  deep  red  in  the 
winter  eggs  of  Moina  rectirostris;  while  in  M.  paradoxa  the  sum- 
mer eggs  have  yellow  and  the  winter  set  snow-white  yolk.  There 
tte  never  more  than  two  winter-eggs  in  any  of  the  Daphnidae,  but 
there  are  as  many  as  twenty  summer  eggs  in  some  cases  in  Moina. 
InM.  rectirostris  only  one  winter  egg  is  produced,  which  is  one  of 
tbe  best  distinctions  of  the  species,  as  this  is,  perhaps,  the  only  case. 
(Naturgeschichte  der  Daphnoiden^  Weismann,)  The  first  genera- 
tion, springing  from  the  winter  eggs  (impregnated  eggs),  is  com- 
posed solely  of  females  which  reproduce  parthenogenetically;  the 
>eeond  brood  contains  sexual  males  and  females,  thus  completing 
fte  cyclus. 

1  Udter  Hnefftneueoder  unvolkommen  gekannte  Daphniden,  Freiburg ^  1877. 
3 
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Sp.  1  •    Moina  rectirostris,  Mueller. 
(Plate  A.    Figs.  2,5,8,10. 11.) 

A.  Var.  vera. 

Daphnia  reetirottrU,      O.  F.  MOBLLIR.  LaTBIILLS,  BO0C.  DBSMARSST3CHBAII 

Monocultu  rectiroMtria,  6KILIN,  FabBICIUS,  MANUEUi  JUBINB. 

Paaithea  reetirotlris,      KOCH. 

Moina  reettrottrU,         BaIBD,  WBISKAITK,  KDBZ,  BIBOB. 

B.  Var.'brackiatuM. 
Monoeului  braehiatut.   JtHEtlVB. 

Dapania- briehlala^        Dbsmabbst,  Eowabds,   LBTDIO. 
Moitta  brachiata,  Baibd,  WbismaMN. 

C  Both  varieties, 

Moina  braehiata.  P.  E.  MUELLXB.  LiLLJEBOBo. 

The  only  tangible  difference  between  the  two  forms  thus 
is  the  fact  that  M.  reetirostris  produces  but  a  single  winte 
and  hence  has  a  one-chambered  ephippium,  while  M.  brach 
a  two-chambered  ephippium. 

The  head  is  separated  from  the  thorax  by  a  marked  depressio 
is  a  deep  depression  above  the  eye;  the  margins  of  the  shell  h 
bristles.  The  post-abdomen,  which  extends  far  beyond  the  edg 
valves,  bears  about  eleven  hairy  spines  on  either  side,  th( 
spine  being  two-cleft  at  the  end;  the  base  of  the  claws 
comb  of  small  teeth,  and  the  posterior  margins  are  bristlei 
ephippium  is  oval;  and  the  single  cavity  in  M.  rectiros 
its  longer  axis  horizontal,  while  the  two  cavities  of  M.  bracb 
vertical.  The  depression  above  the  eye  is  deeper  in  the  n 
which  sex  also  the  antennte  are  longer  and  bent  at  the 
The  seminal  bodies  are  stellate.  Length  1,  2  mm.  The 
subject  to  the  greatest  variation  due  to  the  varying  number 
mer  eggs.  Birge  finds  this  species  abundant.  I  have  fou 
this  and  the  following  species  in  various  parts  of  the  Mis 
valley  from  Mobile  to  the  upper  river  region. 

Sp.  2.— Moina  paradoxa,  Weismann. 

(Plate  A.    Figs.  1,3,  6,  7,9.) 

The  species  differs  in  a  few  very   insignificant  points  fi 
previous   one.     The  head   is    short,   and    nearly    evenly 
above,  with  no  deep  depression  above  the  eye;  teeth  of  t 
claws  reduced  to  bristles  which  are  only  a  little  longer  tl 
series  extending  down  the  claw  as  in  the  above  species;  t 

l"Gruber  and  Weismann,  ueber  oinifi^e  ncue  oder  unvollkmmen  g^kannte  ] 
FreiburK,  1877 
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"foot  of  the  male  is  famished  with  a  long  bristle;  the  lower  shell 
vnargins  are  more  bristly  than  in  the  preyioos  forms;  the  ephip* 
pium  has  two  cavities,  while  the  seminal  bodies  are  crescent-shaped. 

Sp.  3.— -Moina  mierura,   Kurz. 

This  form  may  be  of  specific  value,  but  it  is  not  sufficiently  dis- 
tisgaished  to  make  this  certain.  As  described  by  Kurz,  it  seems  to 
be  smaller  (1  mm.)  and  most  to  resemble  M.  paradoxa,  which  was 
not  at  that  time  described.  The  post-abdomen  is  short  and  has  few 
(6)  spines,  while  the  terminal  claws  are  short  and  smooth;  the 
bead  has  a  sinus  above  the  eyes;  the  eyes  are  smaller,  with  numer- 
ous lenses;  the  antennules  are  shorter  (?)  than  in  M.  rectirostris; 
the  mandibles  are  partly  exposed,  while  the  shell  margin  overlying 
18  notched.  Males  and  ephippial  females  were  not  observed.  Not 
distinguished  in  America. 

n. — QsKUS  CBRiODAPHinA,  Dana. 

The  genus  Ceriodaphnia  is  the  successor  to  Moinu,  which  some 
species  greatly  resemble;  the  post-abdomen,  however,  is  shorter 
^ad  has  a  habitus  resembling  Daphnia;  the  antennae  are  smaller, 
^nd  the  shell  is  thick  and  coarsely  reticulated. 

Ceriodaphnia  has  the  same  general  mode  of  life  as  Moina,  living 
U  maddy  pools  in  late  summer  and  bearing  numerous  broods 
^hich  often  greatly  extend  the  brood  cavity.  The  antennules  are 
shorter  bat  have  a  similar  form;  the  male  aatennse  show  a  transi- 
tion in  the  various  species  from  forms  adapted  for  prehension  to 
«nch  as  are  found  in  Daphnia.  The  brood  cavity  is  closed  by  two 
^dgeson  the  abdomen  instead  of  one>  as  in  Moina,  or  three^  as  in 
*^aphnia. 

The  ephippium  contains  but  a  single  ovum.  In  general,  the 
*orm  ia  oval  or  quadrate,  angled  but  not  spined  posteriorly;  head 
^parated  from  the  body  by  a  deep  depression;  pigment  fleck  pres- 
ent; beak  absent;  antennules  moveable,  rather  short;  antennae  with 
the  three- jointed  ramus  with  five  setse;  first  foot  of  the  male  with 
*hook  or  flagellum. 

The  members  of  this  genus  are  danger  signals  from  a  hygienic 
point  of  view,  for  they  frequent  water  containing  decaying  matter; 
« many  as  1,400  were  counted  in  a  single  quart  of  such  water. 
TbegeuQS  is  particularly  perplexing,  as  the  varieties  named  seem 
^  be  hardly  entitled  to  specific  rank  and  are  so  similar  as  to  re. 
<luire  great  care  to  properly  distinguish. 
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The  following  artificial  key,  it  is  belieyed,  will  assist  in  placing^ 
the  specimens  which  may  be  obtained  in  America.  There  8eem» 
no  reason  to  doubt  that  oar  fauna  is  very  similar  to  that  of  north 
Europe.  Of  the  twelve  species  here  enumerated  at  least  one-third 
may  be  synomyms  and  others  of  the  remainder  are  with  difficalty 
distinguished. 

Artificial  Key  to  the  GEmjs  Ceriodaphkia. 

A.  Shell  irregularly  striate. 

1.  C.  megop$f  Sars. 

2.  C.  crittaia,  Birge. 

B.  Shell  with  hexagonal  meshes. 

a.  Shell  with  doubly  contoured  markings. 

(aa)  Head  broad,  short. 
8.  C.  jndchtUa^  Sars. 

(bb)  Head  narrowed,  depressed. 
4.  C.  roiutMla,  Straus,  (aatennules  normal.) 
6.  C.  a{a5ame»i«i«,  Herriok,  (an tennules  elongate.) 

b.  Shell  simply  marked. 

(cc)  Claws  with  teeth. 
6.  C.  retievtaio,  Jurine. 
[7].  C.  deniala,  Birge. 

(dd)  Claws  without  teeth. 

I.  Antennae  very  long. 

8.  C.  pundaia,  P.  E.  Mueller. 

II.  Antennce  normal  or  short. 
*  Post*  abdomen  broad. 

9.  C.  latieaudaiuat  P.  E.  Mueller.    1  mm.  long. 
[lOj.  C  contort,  Birge.  0.5  mm.  long. 

**  Post-abdomen  narrow. 

t  Head  not  angled  behind  the  eye. 
11.  C.  qttadranffula,  Mueller. 

ft  Head  abruptly  augled  behind  the  eye. 
13.  C.  scitula,  Herrick. 

C.  Shell  reticulate  with  rectangular  meshes. 

13.  C.  nitida,  Schoedler. 
[14].  C.  texiUu,  Dana. 

Sp.  1.      Geriodaphuia  megops,   ^ars. 
(Plate  A.     Fig8.  16,  20.) 

Cerioiaphnia  megopt,  SARS,  P.  E.  MuRLLBR,  KuRz.  (The  earlier  synonjrmy  is'dout^^"* 

See  note,  page  26,  Schoedler's  Neue  Beitrage  zor  Naturgesehi^'^'^ 
der  Cladoceren. 
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s  species  is  one  of  the  largest  and  most  readily  distinguished 
las  rarest  of  the  genus.  Very  characteristic  is  the  fine  an- 
osing  striation  which  breaks  up  into  reticulation  only  near 
ell  margins.  This  species  seem^  to  form  the  transition 
1  Simocephalus  with  Scapholeberis,  which,  however, 
es  along  its  own  peculiar  track.  The  length  is  sometimes  1 
The  head  is  obscurely  angulated  in  front  of  the  antennules, 
.  are  large.  The  antennules  of  the  male  are  long 
GLve  a  hooked  setae  at  the  end. 

)ical  G.  megops  has  not  yet  been  found  in   America,  but  the 
ring  form  takes  its  place. 

Sp,  2     Ceriodaphnia  cristata,  Birge. 

}  description  given  by  Birge  would  apply  in  almost  every  par- 
T  to  C.  megops,  though  he  seemed  to  overlook  the  close  con- 
ty.  The  size  is  much  less  (0.7  mm.),  and  the  post-abdomen 
i  more  abruptly  truncate;  moreover  the  number  of  anal  spines 
I.  The  crest  upon  the  dorsal  margin  may  be  the  effect  of 
inences  such  as  are  described  by  P.  E.  Mueller;  at  any  rate,  in 
df  the  fact  that  but  few  specimens  were  discovered,  the  sug- 
>Q  lies  near  that  G.  cristata  is  the  young  or,  at  least,  a  reduced 
of  C.  megops. 
ind  at  Southampton,  Mass. 

Sp   3.— Ceriodaphnia  pulchellay  Sara. 
(Plate  A.    Figs.  14, 19.) 

aphnia  pulokMa,  Hars.  P.  E.  MURLLBR,  KuBZ. 

y  much  like  C.  reticulata,  but  smaller.  Head  large,  turgid, 
Qgled  in  front  of  the  antennules,  forming  almost  a  right  an- 
)mices  moderate;  antennules  rather  large;  shell  oval,  reticu- 
mih  double  contour  lines;  post-abdomeo  of  medium  size, 
^ed  toward  the  end,  slightly  truncate,  with  about  nine  spines; 
lal  claws  short,  smooth.  The  fiagellum  of  the  male  antennas 
slightly  hooked,0.5 — 0.6  mm.  long.  This  species  is  not  cer- 
identified  from  America,  though  a  form  with  smooth  claws 
nail  fornices  occurs  with  G.  dentata  in  some  places. 

Sp.  4.    Ceriodaphnia  rotunda,    Straus. 
(Plate  13.    ¥ig,  J,    Plate  A.  Figs.  13 and  23.) 

^  rotunda,  STRAUS,  Baird. 

^fhnia  rotunda,  SCBOBDLER,  SABS,  P.  B.  MUKLLBB,  KUBZ. 
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As  said  by  Kurz,  this  species  is  not  easily  mistaken;  the  smal) 
head  (only  paralleled  by  the  following),  the  very  evident  reticnlap 
tions  and  the  broad  abdomen  give  it  a  pecaKar  habitus  which  is 
unmistakable. 

Head  depressed,  small,  spiny  below,  not  angnlated;  fomice» 
prominent,  thorned;  body  rotund,  almost  spined  above;  shell  doubly 
reticulate;  post-abdomen  broad,  with  seven  or  eight  anal   spines^ 
claws  large,  smooth.    The  male  antennules  are  little  larger  thascB 
those  of  the  female.      I  have  not  yet  seen  this  species  in  Americ^^ 

Sp.  5.    Ceriodaphnia  alabamensto,  flerrick. 

(Plate  B,    Fijf.2.) 

(American  Naturalist,  ICay  1888.    Plate  v,  Figs.  U.  12.) 

This  species  was  seen  but  once  and  is  insufficiently  known.  T 
body  is  elongate,  quadrate,  the  shell  reticulated  with   double  coc 
tourlines,the  head  very  small  and  produced  downward  below  the  ey« 
which  is  very  small,  the  antennules  are  longer  than  in   any  otha 
species,  obviously  two-jointed,  with  a  lateral  seta;  the   antenik 
are  very  long;  post-abdomen  long  and  rather  narrow,  with  t 
margins  nearly  parallel,  truncate  at  the  end,  with  over  nine  an 
spines;  claws  smooth,  abruptly  truncate.  My  drawing  represents 
daphnia-like  set  of  processes  for  closing  the  brood  cavity.    Len^ 
1  mm.  (?) 

Tuscaloosa,  Ala. 

Sp.  6     Ceriodaphnia  reticulata,  Jurine. 

MonoeuluM  retic^daitUf  JUBINR. 

Djiphfiit  reticulata,  Baisd,  LkydiO. 

Ceriodaphnia  qiuidrangtUa,  8CHOBDLKB. 

Ceriodaphnia  retieulaia,  SAR8,  P.  E.  MUKLLBR,  KUBZ,  Bkrbick. 

Head  long,  obscurely  angled  in  front  of  the  antennules;  forni 
very  prominent;  antennules  small;  post-abdomen  of  moderate  si 
rounded  at  the  end,  slightly  tapering;  about  eight  long  anal  tee^h: 
terminal  claws  with  a  series  of  sharp  spines  at  the  base.  The 
ticulations  are  sharp  but  simple.  The  flagellum  of  the  male 
tennule  is  either  straight  or  moderately  curved.  Kurz  says  tta*^ 
some  varieties  have  the  fornices  blunt  m  thers  are  sharp.        ^^ 

have  seen  only  the  blunt  form  which  is  then  much  like  the  next>- 

Sp.  7.    Cerioclaplinia  dentata,  Birge. 

This  form  differs  from  the  above  only  in  having  the  inside  of  tb^ 
claws  fringed  with  minute  bristles  (sometimes  absent),   the  ang^^ 
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of  the  head  beiag  more  marked  and  the  foraices  less  prominent.  lb 
10  difficalt  to  say  whether  oar  Minnesota  specimens  most  resemble 
this  or  the  typical  C.  reticulata  of  Europe.    They  seem  intermedi- 
ate, some  having  forniees  with  an  abrupt  angle.      It  may   be  in- 
etractive  to  quote  Kurz  on  the  Earbpean  C.  reticulata — *'Ezamples 
occur  0.8-0.9  mm.  long,  others  on  the  contrary  only  0.5-0.6  mm. 
loQg  and  combining  with  the  smaller  size  some  differential  char- 
acters.   In  the  larger  variety  I  found  the  fornix  obtuse,   while   in 
the  smaller  it  extends  in  a  sharp  thorn  directed  upward  and  out- 
waid.    In  this  small  sub-species  the  secondary  teeth  of  the  claws 
of  the  post-abdomen  seemed  to  be  absent,  though  in  C.  reticulata 
3-5  are  constantly  present,^^ 

Sp.  8«  Ceriodaphnia  punctata,  P.  E.  Mueller. 

(Plate  A.  FiK8.1-8.) 

Head  depressed,  rounded  at  the  end,  not  angulated,  ornamented 
with  minate  spines  within  the  hexagonal  areas.  Forniees  slightly 
prominent,  either  smooth  or  spiny;  antennules  very  long;  shell 
rotaod,  reticulated;  post-abdomen  of  medium  size,  width  nearly 
oniform,  truncate  below  at  an  obtuse  aogle;  anal  spines  large,  in- 
creasing toward  the  end;  claws  smooth.    Length  0.7 — 0.9  mm. 

Foand  as  yet  only  in  Scandinavia. 

Sp.  9.  Ceriodaplinia  laticaudata,  P.  E.  Maeller. 

(Plate  A.    FiK.  22.) 

^^'^fodaphtUa  quadranfftda,  SABS,  (fide  MoBLTjn.) 

Head  small,  depressed,  rounded  at  the  end,  not  angulated;  forni- 
^  prominent;  shell  roundish,  or  sub-quadrangular,  moderately 
^ticulated;  antennules  rather  large;  post-abdomnen  broad,  nar- 
rowed from  the  middle  to  the  end;  the  nine  or  ten  small  anal  spines 
'i^Iy  equal;  claws  large  and  smooth.  In  P.  E.  Mueller^s  time 
''^les  unknown.  Length  1  mm.  Specimens  0.6  mm.  long  from 
Vinnesota  agree  in  most  respects,  but  the  reticulation  is  very 
i^ked  and  irregular  and  the  terminal  claws  are  pectinate.  This 
ionn  constitutes  a  transition  to  the  next. 

A  species  related  to  C.  laticaudata,  but  only  half  the  size,  was 
'oQud  in  darkens  lake,  a  small  but  very  deep  pool,  containing  a 
&Qna  like  that  of  the  great  lakes.  The  appearance  is  like  the 
^Qiall  form  alluded  to  under  that  species,  but  the  claws  are  smooth, 
the  head  is  slender  and  strongly  angled  behind  the  eyes,  and  the 
aatennules  are  of  rather  large  size.      The  forniees  are  not  very 


1 

40  TWILFIH  AXVUAL  BBPOBT.  \ 

prominent  The  shell  ia  large-reticalate  and  the  abdomen  if  lugb 
and  oUiqaely  trancate,  theaaal  teeth  being  yery  large  and  strongly 
cnrred.  The  only  individoals  Heen  were  ephippial  females  masnr- 
ing  .66  mm.    This  may  be.  . 

,8p«  10.  Ceriodaphnla  eonsors,  Birge. 

This  species  difibrs  from  C.  laticaadata  in  one  or  two  pointi, 
being  about  one-half  the  size  and  haying  fewer  candal  teeth.  Birga 
says  the  abdomen  is  broad  and  obliquely  truncate.  The  diffBrsnos 
between  being  obliquely  truncate  and  narrowed  at  the  end  in  some 
circumstances  disappears,  so  that  really  this  species  seem^  qaite 
close  to  laticaudata. 

Found  in  Madison,  Wis. 

• 

8p«  11.    Ceriodaphnfa  quadraDgula,  Maeller. 

(Plate  A.  Figs.  17-18.) 

IkiplmUi  qtuOrmttmlOt  O.  F.  MOKLUB. 

Daphfda  reUadaia,  JBAIBD. 

<kriodaphmia  gMadr— ^fa,  P.  £.  IIUILUOL 

Head  depressed,  rounded  at  the  end,  only  slightly  angled;  fomi 
ces  prominent,  antennules  large;  post-abdomen  narrow^  of  equ 
width  for  the  lower  half,  rounded  at  the  end,  with  about  eigh  > 
small  spines;  claws  smooth,  length  about  0.6  mm.  This  speciecfi 
rpsembles  a  smooth-clawed  D.  reticulata. 

Sp«  12.    Geriodaphnia  scitula«     (Sp.  n.) 

(PUteB.  Figi.  5-7.) 

One  of  the  most  abundant  species  of  Geriodaphnia  in  Minnesoti^ 
is  a  large  form  much  resembling  C.  quadrangula.     The  post-ab-^ 
domen  is  exactly  as  in  C.  reticulata  or  C.  dentata,  which  latter  i^ 
resembles  in  haying  a  sharp  angulation  in  front  of  the  antennules^ 
The  shell  is  oblong  and  heavily  marked  with  minute,  regular  hex- 
agonal lining;  the  upper  angle  is  rather  sharp.    The  head  is  closely 
appressed,  the  fornices  are  prominent  and  abruptly  truncate  at  th^ 
tip,  the  eye  is  small,  the  pigment  fleck  also  small;  antennules  shorts 
The  post-abdomec  is  of  moderate  size,  narrowed  toward   the  ewM 
and  armed  with  about  ten  powerful  curved  spines;  the  terminal 
claw  itself  is  large  and  curved,  armed  only  with  fine  spines  extend- 
ing down  the  entire  inner  side.    The  size  is  0.8 — 1.0  mm.;  color 
pinkish,  opaque;  antennae,  especially,  often  bright  pink.    Male  0.6 
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I.,  flagelUmof  themaleanteanaelong;  sensory  filaments  lateral, 
also  one  anterior,  lateral  flagellum. 

Distingaished  from  0.  quadrangula  by  the  prominent  fornices, 
large  anal^spines,  small  reticulations,  form  of  head  and  larger  size 

A  small  variety  resembling  the  above  very  closely  is  the  com- 

fldonest  form  in  oar  larger  lakes;  the  reticulation   is  commonly 

larger  but  less  distinct,  the  head  is  depressed  and  narrowed,  with  a 

sinuous  upper  outline.    The  fornices  are  prominent  and  the  form 

of  the  post-abdomen  is  exactly  as  in  the  last.    The  spines  of  the 

poflt-abdomen  are  very  long  and  seated  on  small  eminences.      The 

lensth  hardly  exceeds  .55  mm.    The  claw  is  densely  ciliated,  but 

not  spined;  these  smaller  forms  have  but  few  eggs  (two).      TSke 

young  have  a  thorn  on  the  angle  of  the  fornices.    Plate  J.    Fig.  1 

represents  the  ephippial  female  of  this  species.     There  seems  no 

reason  to  doubt  that  this  is  only  a  variety  of  G.  scitula.    The  small 

form  of  C.  reticulata  mentioned  by  Kurz  might  be  referred  here, 

while  the  larger  form  with  less  prominent  forniees  is  not  so  diffier- 

entfrom  the  American  G.  dentata. 

Sp«  13.    Ceriodaphnia  nitida,  Schcedler. 

This  species  seems  to  be  characterized  by  the  quadrangular  form 
^f  the  meshes  of  the  shell-markings  and  the  presence  of  teeth 
''Pon  the  claws. 

Sp.  14.    Ceriodaphnia  textilis,  Dana. 

This  species  is  not  sufficiently  fully  figured  to  allow  of  a  sug- 
S^tion  as  to  its  affinities. 

JMiphnia  rotundata^  Say,  is  very  probably  a  member  of  this 
S^QQs,  though  the  description  is  hardly  intelligible.  ^^Body 
^tpded  behind;  upper  antennse  three-branched,  a  small  spine 
^ve  at  the  joints;  lower  five-branched;  color  white.  Length  0.5." 
^^  is  probable  that  we  should  read  "'upper  branch  of  antennae  with 
^l^ree  setae",  etc.,  in  which  case  we  may  identify  the  above  with 
^Moms  or  the  like. 

III. — Genus  Scapholiberis. 

The  genus  Scapholeberis  stands  rather  closely  related  to  Cerio- 
^phnia,  from  which  it  is  at  once  distinguished  by  the  angled  or 
spined  lower  posterior  angle  of  the  shell.      The  head  is  rather 
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clamsy,  and  the  continuation  of  the  fornices  runs  toward 
of  the  incurved  beak,  which  commonly  lies  within  the  Tali 
shell.  The  lower  anterior  angle  has  a  prominence  and  tl 
basin-shaped  area  inclosing:  the  bate  of  the  antennae,  part 
lies  on  the  shell  Aod  part  on  the  head.  This  area  is  more 
liafld  or  reticulated  than  the  rest  of  the  shell.  The  lowei 
is  straight  and  terminates,  in  most  forms,  in  a  long  scyth 
spine  which  is  directed  backward.  The  shell  itself  is  usua 
tinctly  reticulate  or  unmarked,  and  commonly  is  deep  cole 
post-abdomen  is  very  like  Geriodaphnia  or  more  as  in  Simo< 
the  anal  spines  are  few  and  the  older  specimens  have  more 
yoii^ng;  the  place  at  which  additional  spines  are  to  a 
marked  by  prominences.  The  eye  is  of  moderate  size, 
ment  fleck  rather  small  and  the  antennules  short  and  hidd< 
beak.  The  antennae  are  of  small  size  and  generally  dark 
The  ephippium  contains  but  one  egg;  the  males  do  not 
tered  antennae  or  feet.  The  sexual  periods  fall  in  early 
and  in  autumn,  according  to  Weismacn;  the  males  ap 
sparingly.  The  species  S.  mucronata  is  very  abandau 
where,  while  the  others  are  less  frequently  seen. 

Sp.  1.    Scapholeberis  mucronatay    Mueller- 

(Plate  J.    Fig.  5.) 

Daphnia  mucronaUk^       MuxLLBR,  Lkivikt,  LilljbbOKG,  FI8CHKB,  Lbtd 

Hbbbick. 
8capholeb4ri»mucronaia,ScHOmDi^KR^     P.    £.  Mukllsr,  Kurz,     WBJ8MA2 

Hbsbick. 

This  well-known  species  with  rather  short  spines  below 
abundantly  everywhere.  In  this  country  at  least  it  is  cl 
ized  by  a  dark  color.  The  head  is  large,  rounded  in  fron 
large  eye,  serrate  below  and  extending  posteriorly  into  a 
beak,  back  of  which  are  the  short  autennules.  The  fori 
very  short  and  rounded;  a  line  connects  the  fornices  with 
by  a  sudden  deflection  downward;  it  sets  off  the  area  whic 
a  part  of  the  basin  of  the  antennae.  A  second  line  spring 
just  above  the  termination  of  the  fornices  passes  over  the 
broad  curve.  The  post-abdomen  is  truncate  and  bears  be 
terminal  claws  four  or  more  spines  which  rapidly  decrease 
The  claws  are  minutely  spined;  the  spines  on  the  shell  ar< 
able  length,  but  do  not  exceed  one- fourth  the  len^jth  of 
mainder  of  the  lower  margin.  This  species  ranges  overal 
and  eastern  United  States. 

Length  0.6  mm. — 0.8  mm. 
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Sp.  2.    Scapholeberis  cornuta,  Schcedler. 

(HateT.    Fig.  6.) 

Ji»iioeMfiw  McpUoMu,  DbOrvb. 

Dofknia  mmercnaia,  var,  aeuie  roatrata.  Baibd. 

SoafkoUbtria  miMronaia,  var.fironie  09mii<a,  P.  E.  MubllBB. 

This  species  differs  from  the  above  only  in  having  a  sharp  curved 
horn  on  the  head  in  front  of  the  eye.    The  use  of  this  appendage- 
can  only  be  conjectured;  but  it  may  be  that,  like  the  curved  beak 
of  Ripophilu8,  it  serves  to  clear  away  rubbish  in  the  filth  in  which 
tbefle  animals  frequently  live.    This  form,  be  it  variety  or  species^ 
is  not  known  in  America. 

Sp.  S.    Scapholeberis  aniiata,    (Herrick.) 
(Plate  B.    Figs.  10-11.) 

St^^koUbaria  miieroiiala,  vor,  armaia,  Hbbrick. 

Avery  beautiful  and  unique  species,  which  possesses  the  extreme 

development  of  the  peculiarities  ot  the  genus.    The  head  is  shaped 

▼ery  much  as  in  the  previous  species,  the  fornix  is  squarish,  the 

bttin  for  the  antennsQ  is  small.  The  upper  lines  from  the  fornix 

meet  bAind  the  eye;  the  form  of  the  shell  is  as  in  the  above,  but 

tbe  spines  upon  the  lower  margin  are  longer.      The   scythe-like 

'pine  on  the  lower  angles  of  the  valves  is  extremely  long,  falling 

bttle  short,  in  extreme  cases,  of  being  as  long  as  the  entire   lower 

'Ktegin,  in  others  about  one-half  as  long.     There  are  the  usual 

lines  parallel  to  the  lower  edge  of  the  shell.     The  specimens  hav- 

'^g  the  longest  spines  were  found  in  fresh  water  about  Mobile, 

^la.,  but  the  species  occurs  in  Minnesota  and  intermediate  points^ 

^ tough  sparingly. 

Sp.4:    Scapholeberis    nasuta,  Birge. 

Form  much  as  in  the  last,  head  shorter,  ^^prolonged  into  a 
"^ther  sharp  beak,  at  whose  apex  the  continuations  of  the  fornices 
^Hite.  The  beak  does  not  project  downward  as  in  S.  mucronata, 
^tit  backward,  and  in  its  natural  position  lies  between  the  valves." 
K^he  usual  reticulated  and  lined  areas  are  present  and  the  balance  of 
•te  shell  is  covered  with  "small  pointed  projections."  ''The  anten- 
^ules  are  much  larger  than  in  S.  mucronata,  though  they  do  not 
project  beyond  the  rostrum."  The  pi&^ment  fleck  is  long  and 
^Brge;  the  post-abdomen  is  much  as  in  the  preceding  species;  the 
terminal  claws  have  several  fine  teeth.    The  males  have  the  open* 
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ing  of  the  vas  deferens  close  behind  the  terminal  claws;  macro 
«hort  and  blunt,  length  1  mm.  This  species  is  very  near  the  next, 
but  differs  in  several  particulars.  It  forms  the  transition  to  the 
next,  which  is  the  extreme  of  the  genus  in  a  direction  converse  to 
that  pursued  by  the  S.  armata. 

Sp,  5.    Scapholeberis  ansrulata,    Herrick. 
(Plate  B.    Fig.  9,         Plate  T.    Fig.  7.) 

American  Naturalist,  188 J.  \ 

Form  as  in  the  above,  but  comparatively  larger;  valves  qaadraa* 
gular,  anterior  margin  strongly  arched;  head  short,  only  slightly 
concave  below  the  eyes;  the  beak  is  as  in  S.  nasuta,  but  seems  t^ 
be  directed  more  nearly  directly  downward  than  in  that  spdci 
The  anteunules  are  long  and  resemble  those  of  Simocephalus,  TIl 
pigment  fleck  is  square  and  rather  large;  the  antennae  are  of  th^  ^ 
usual  size.  The  reticulated  areas  are  as  in  the  other  species.  Tb^^ 
post^abdomen  is  more  as  in  Daphaia,  not  so  squarely  truncate  aac^ 
with  five  to  seven  large  teeth;  the  first  foot  has  one  elongateo^^ 
jointed  seta;  the  posterior  angle  of  the  shell  has  no  spine,  at  mosir 
there  is  a  somewhat  prominent  acute  angle,  the  inner  shell  laye|^ 
is  armed  at  this  point  with  some  elongated  teeth  as  in  the  corres—  ^ 
ponding  situation  in  Simocephalus;  On  the  whole,  there  is  i^ 
similiarity  to  that  genus  in  this  as  well  as  in  the  previous  species..^ 
S.  nasuta  has  a  short  spine  and  elongated  pigment  fleck;  the  pres — ■* 
ent  species  has  a  squarish  but  rather  large  fleck  and  no  spine;  th 
post-abdomen  has  a  greater  number  of  spines  than  any  othe 
species.     South  of  Tennessee  river,  in  Alabama  and  Mississippi. 

The  species  of  this  genus  are  predominatingly  American,  fou 
out  of  the  five  being  found  in  the  United  States;  the  fifth,  more — ^ 
over,  is  more  often  regarded  a  variety  of  one  of  the  others;  in  fact  ^ 
the  absence  of  S.  cornuta  from  America  is  one  of  the  most  impor — ' 
tant  supports  of  the  specific  independence  of  the  two  forms.  Air  J 
the  species  delight  in  disporting  themselves  near  the  surface 
sunny  weather. 

IV. — Genus  Simocephalus. 

Although  a  very  well   circumscribed   group,   this   genus 
into  the  next  rather  directly  by  means  of  S.  macrothroides.      Th 
connection  on  the  other-hand  seems  to  be  by  the  way  of  Sci^ihol 
beris,  though  there  is  a  rather   broad  separation   between  evea 
Scapholeberis  angiilata  and  any  known  Simocephalus.      The  en— 
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larged  spines  near  the  angle  of  the  shell  and  the  form  of  the  an- 
tennules  as  well  as  some  other  points,  show  a  transition  through 
that  species  toward  the  present  genus.  The  general  form  is  quad- 
rate with  the  lower  posterior  margin  sinuate;  in  young  specimens 
the  shell  is  nearly  a  perfect  rectangle.  The  upper  margin  is  pro- 
duced more  or  less  at  the  point  of  union  with  the  free  posterior 
margin  and  the  shell  is  either  arched  or  very  abruptly  angled 
above  the  prominence  in  old  females.  The  head  is  produced  iuto 
a  projection  at  the  eye  while  the  beak  prop*  r  is  between  the  ante- 
rior margins  of  the  valves;  the  pigment  fleck  is  rather  large  and 
▼ttrioa«ly  shaped.  The  fornices  are  larger  than  in  Scapholeberis 
and  oxtend  to  the  front  of  the  head  over  the  eyes;  the  antennules 
bAve  a  lateral  flagellum  which  is  large  and  lance-shaped.  The 
poet-abdomen  varies  very  little  in  shape;  it  is  truncate  and  exca- 
vated below  and  very  broad.  The  anal  teeth  are  few,  large,curved, 
peetinate;  the  claws  are  straightish  and  pectinate  or  spined;  the 
lAlrum  is  shaped  as  in  Daphnia;  the  anterior  part  of  the  stomach 
liae  the  usual  caeca. 

The  members  of  this  genus  are  among  the  most  abundant  and 
^^nepicuous  of  the  family  and  are  more  persistent  during  the 
<^enging  seasons  than  any  other  form.  S.  vetulus,  the  common- 
^^t  species,  stands  in  the  centre  of  the  genus,  while  two  extremes 
Ve  expressed  by  the  other  members  of  the  group. 

The  winter  or  sexually  produced  eggs  are  lodged  in 
^n  ephippium  or  saddle-like  modification  of  the  shell,  which  is 
finely  reticulate;  while  the  shell  is  usually  marked  by  finelanasta- 
booing  lines  which,  in  some  species,  show  clearly  their  derivation 
^^m  a  rather  fine  hexagonal  marking. 

The  sexual  periods,  when  males  are  produced,  occur  in  autumn 
^^d  spring.  The  males  have  few  distinguishing  characteristics,. 
^he  form  being  that  of  the  young  female. 

The  opening  of  the  vasa  differentia  is  back  of  the  anus,  hence 
these  ducts  cross  the  course  of  the  intestine.    They  have  ejacula- 
^Ty  muscles  about  the  lower  part.    The  smaller  species  are  fre- 
quently deeply  colored  with  pink,  purple  and  brown  fatty  deposits 
And  the  markings  are  more  conspicuous    than   in   the   American 
Enrycercus,  which  is  itself  often  brightly  spotted  with  blue  or  pur- 
ple.  The  aspect  in  the  water  is  between  that  of  Eurycercus  and 
Daphnia. 

ThefirH  mention  made  of  any  member  of  this  genus  in  America  is 

Sey'g  description,  repeated  in  Dekay^s  Crustacea  of  New  York,  of 

Daphaia  angulata.    This  description  which  follows  is  quite  suffi* 
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cient  to  identify  the  ii^enas,  and  indeed  to  indicate  that  eithei 
americanus  or  a  related  form  is  intended,  bnt  it  is  hardly  con 
tent  to  alter  names  the  significance  of  which  is  quite  clear. 

'^Sides  striate  with  numerous  parallel  minute  oblique  lines;!] 
«dge  of  the  body  with  a  prominent  angle  in  the  middle,  Autei 
with  four  filaments  on  the  upper  and  five  or  the  lower  brai 
dolor  white  or  red.  Length  0.1;  stagnant  water  in  the  forest 
the  Southern  States.'^ 

Sp.  1.    Simocephalns  vetuluSy  Maeller. 

DapAnia  vettfta,  Baibd,  Hjerbick. 

Daphnia  nma,  MUBLL.BB,  LaTBBILLK,  B080,  BAMDOHB,  GBUITHUISBN,  Dbsma 

Lamabck,  M.  Edwabds,  Koch,  Gmkun,  Makubl,  Jubikb, 
ljbbobg,  Lbtdio. 

fiVmooqsfcafuc  vduilU,  SGHOBDLBB,  P.  E.   MUBLLBR,KUBZ,  WBIBMAKK.CLAUfl,  ] 

Biuob. 

This  commonest  and  one  of  the  largest  species  is  apparently 
tributed  over  the  northern  hemisphere  and   abounds  in  all 
more  shallow  lakes.     The  head  is  rounded  in  front  and  is  not 
gled  between  the  prominence  of  the  eye  aad  the, beak.    The  I 
is  very  large  and  not  abruptly  angled  above,  the  spine  of  the  8 
being  inconspicuous     and    high,  so    that    the     free     poste 
edges  of  the  shell  lack  little  of  equalling    the    greatest   highl 
the  shell.    The  shell  is  covered  with  minute  dense  striations  wl 
spring  from  the  free  edges.    The  pigment  fleck  is  elongated  in 
specimens  and  the  upper  angle  follows  up  beside  the  suture  s 
rating  the  antennary  basin  from  the  rest  of  the  shell  of  the  h 
The  antennules  are  ornamented  with  minute  spines.     At  the  Ic 
angle  of  the  shell  are  three  curved  spines   which  differ  from 
preceding  filaments.      The  number  of  eggs  which  are   prodi 
at  once  is  truly  immense.     Under  favorable  circumstances 
species  reaches  a  large  size,  falling  little  if  any  short  of  3  mm. 
vetulus  lives,  by  preference,  among  the  leaves  of  aquatic   veg 
tion.     With  us  this  species  seems  to  live  in  the  smaller  pooh 
well  as  in  lakes  of  some  size.     I  am  not  able  to  see  any  differe 
in  this  respect  between  the  various  species. 

Sp.  2«    Simocephalns  serrulatus.  Kcch. 

Daphnia  serrulata,  KoCH,  LlEVIN.  FlSCHKR,  LlLLJEKORG. 
SimoeephcUus  8erriUattts,  Lkydig,  Schoedlkh,  P.  E.  MUBLLKB,  KUBZ. 

Head  narrow,  extending  anteriorly  into  a  sharp  spiny  angle 
front  of  the  eye.  Dorsal  line  of  the  shell  abruptly  angled 
curved  posteriorly,  projecting  to  form  a  broad  obtuse  spine  behi 
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this  spine  is  serrate  with  sharp  teeth  and  lies  somewhat  above  the 
middle  of  the  hight  of  the  animal,  so  that  the  free  posterior  mar- 
gins of  the  shell  fall  much  short  of  reaching  the  greatest  hight 
ofthe  shell.  Post-abdomen  of  the  usual  form,  with  the  claws 
irmed  with  two  series  of  spines  or  bristles,  the  outer  being  much 
tkelargei;  anal  teeth  curved  or  angled,  dentate;  pigment  fleck  tri- 
angnlar  or  rhomboidal.    Length  2.0  mm.,  2.5  mm. 

I  am  not  sure  that  the  three  following  species  are  more  than 
Tarieties;  the  first  in  particular  is  very  close  to  the  European  type. 

Sp.  3.— Simocephalus  congener,  Birge. 

Uy  own  observations  of  this  form  made  throughout  the  Missis- 
sippi valley  are  not  in  complete  accord  with  the  description  of 
Bilge,  but  it  seems  improbable  that  there  is  any  mistake  in  the 
identification.  The  very  generally  distributed  form  on  which  this 
Bpedes  rests  is  subject  to  marked  variations  within  certain  limits. 
This  species  diflPers  from  S.  serrulatus  in  the  following  points. 
The  head,  although  prominent  and  spiny  near  the  eye,  is  not  an- 
gled between  this  prominence  and  the  beak;  in  fact,  it  is  either 
^blight  or  simply  curved.  The  pigment  fleck  is  usually  rhom- 
boidal and  only  occasionally  oval,  triangular  or  irregular.  In 
other  respects  the  agreement  is  rather  close;  the  terminal  claws 
hare  two  series  of  spines,  one  of  which  is  larger  (not,  as  said  by 
Birge,  equal);  the  outer  series  is  not  so  much  larger  as  in  S.  rostra- 
titt,  bat  not  nearly  as  inconspicuous  as  in  S.  vetulus.  The  termi- 
nal claws  are  rather  evenly  curved.  This  species  is  frequen  tly  col- 
ored with  pink  or  brown  markings.  In  old  females  the  back  is 
•Qnarely  angled  above,  forming  a  pocket  for  the  eggs.  The  size 
^Is  short  of  that  of  the  last  species.  I  have  found  this  species  from 
the  gulf  of  Mexico  to  Minnesota, 

Sp.  4.— Simocephalus  rostratus,  (Sp.  n.) 

This  form  is  of  the  size  and  color  of  S.  americanus,  and  approaches 
l^^rest  to  Schodler^s  S.  expinosus  in  general  characters.     The  back 
J^  arched  above  but  not  abruptly  angled;  the  spine  is  as  in  S.  amer- 
^^nus  but  not  so  low.    The  free  posterior  shell  margins  are  some- 
what shorter  than  the  greatest  hight  of  the  shell.      The  head  is 
produced  below  the  eyes  in  an  angle  like  a  right  angle,  which  is 
^oi  spiny.    The  lower  margin  of  the  head  is  excavated  to  form  a 
^bt  angle,  and  in  front  of  the  smooth  antennules  forms  a  very 
prominent  beak,  beyond  which  the  antennules  reach  but  a  short 
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distance.  The  terminal  claws  of  the  post-abdomen  are  straightisi  1 
and  are  more  heavily  spined  than  in  the  preceding;  the  analspin^ 
are  doubly  carved  or  geniculate.  The  pigment  fleck  is  rhomboL  ^ 
or  pentagonal;  the  antennules  are  smooth.  The  abdominal  prc= 
cesses  differ  somewhat  from  the  previous  species,  in  which  the  secoo. 
one  is  rounded  above,  for  in  this  it  is  squarely  truncate.  ThL. 
species  was  found  only  in  shallow  pools  at  Ocean  Springs,  Missis 
sippi,  aad  was  very  carefully  compared  with  S.  americanus  whic 
is  also  found  there. 

Sp.  5.    Simocephalus  exspiuosnSy  Kocb. 

Head  extending  into  an  obtuse  angle  at  the  eye,  pigment  fles^ 
rhomboidal.    Shell  without  a  spine;    maximum  hight  of  the ah^ 
greater  than  that  of  the  free  posterior  margin.     Caudal  claws  w^S 
an  unequal  series  of  spines;  anal  spinei  evenly  curved.    Thereat 
little  to  distinguish  the  above  from  this  species  save  the  genicuk^ 
anal  spines  and  the  presence  of  a  blunt  spine  on  the  shell. 

Yar.  congenery  Schoedler, 
has  the  lower  outline  of  the  head  sinuate  instead  of  angled. 

Sp.  6.    Simocephalus  daphnoides,  Herhck. 
Americaa  Naturalist,  1883. 

A  curious  transition  form,  found  only  south  of  the  Tennessee 
river,  was  described  in  the  American  Naturalist  in  May,  1883,  under 
this  aame.  By  an  oversight  a  comparison  made  with  S.  americanus 
appeared  as  though  made  with  S.  vetulus.  The  general  shape  is 
oval;  the  greatest  hight  of  the  valves  lies  near  the  middle  and  not 
posterior  to  it  as  in  all  the  other  species.  The  head  is  short,  de- 
pressed, rounded  in  front;  the  beak  is  wanting;  the  lower  margi^^ 
of  the  head  is  straight.  The  pigment  fleck  is  small,  oval  or  irr^g' 
ular;  the  fornices  are  small  and  short.    The  aatennules  are  smooth* 

The  post-abdomen  is  narrow,  shaped  more  as  in  Daphnia;  the 
terminal  claws  are  straightish  and  fringed  part  way  with  spin^' 
the  anal  spines  are  slightly  curved.  The  processes  of  the  abdom^'* 
are  long,  as  in  Daphnia.  The  shell  is  covered  by  the  characterise*^ 
striations  and  extends  into  a  blunt  spine.  In  every  detail,  almost* 
there  is  an  approach  toward  the  genius  Daphnia,  while  the  genera* 
result  is  sufticiently  like  Simocephalus.  The  lower  angle  of  tb^ 
shell  is  not  armed  with  the  peculiar  curved  spines  as  in  all  the  other 
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ipedes.    This  species  becomes  over  1-10  inch  long.    In  such  old 
jidindaals  the  spine  is  nearly  midway  of  the  hight. 

One  could  wish  a  trifle  closer  link  to  Scapholeberis  than  that  furn- 
ished by  S.  angalata;  bat,  on  the  whole,  the'position  of  this  genus 
eaa  not  well  be  called  in  question.  America  has  four  species  out 
of  tlie  six  known  and  but  one  of  these  certainly  identical  with  the 
European,  thongh  others  are  probably  too  closely  related. 

VOTK— On  p.  47  read  8.  ilmerfeamit,  Birge,  not  8,  Congener, 

y.  Oekus  Daphkia. 

Long  considered  the  type  of  the  family,  this  genus  is  most  fre- 
quently seen,  or,  at  least,  is  more  conspicuous    than  any  other 
gfOQp.     It  has  already  been  pointed  out  that  the  forms  here 
united  are  the  extreme  development  of  a  diverging  line.    Simoceph- 
•ins  is  the  link  connecting  it  with  the  typical  forms  of  the  fam- 
fly.  As  might  be  expected,  this  genus  presents  more  puzzling 
pioUems  than  any  of  the  others.    It  contains  more  peculiarities 
of  structure  and  diversities  of  habit  and  development  than   any 
other  of  the  genera.    Here  the  seiual  differences  are  most  inter- 
esting.    The  young  are  hatched  with  a  pendant  appendage  at- 
tached to  the  upper  posterior  angle  of  the  shell,  which  soon  be- 
comes the  rigid  spine  characteristic  of  the  younger  stages  and 
iBsles  of  the  genus.    The  females  almost  immediately  after  birth 
Mmmence  the  production  of  eggs  by  an  asexual  process.    Groups  of 
4>ithelial  cells  containing  four  each  are  formed  and  one  of  the 
eells  of  each  group  develops  at  the  expense  of  the  others,  forming 
the  egg.    Many  such  eggs  are  laid  simultaneously  and  deposited  in 
the  cavity  between  the  shell  and  the  dorsal  part  of  the  animal, 
loe  eggs  are  prevented  from  escaping  by  means  of  three  long  pro- 
^^^^ses,  of  which  the  first  is  much  the  larger  and  curves  forward. 
^t  stated  periods  in  spring  and  autumn  the  males  appear;   the  fe- 
males of  the  generation  in  which  occur  the  males  have  a  tendency 
"P  produce  eggs  of  a  different  sort  charged  with  a  different  mis- 
'^on.    At  the  same  time  the  upper  portion  of  the  shell  (that  sur- 
"Onnding  the  brood  cavity)  becomes  finely  reticulated  and  pigment 
^  deposited  between  its  layers.    This  ephippium,  as  it  is  called,  in 
^luBion  to  its  saddle-like  form,  is  the  case  in  which  the  winter  egg 
•*  to  pass  the  period  of  cold  or  drought  which  is  to  follow.      The 
Method  of  the  formation   of  the  ephippium  is  obscure  and,   in 
^pite  of  the  investigations  of  Lubbock  and  Smitt,  considerable  re- 
^ns  to  be  learned  with  reference  to  this  interesting  modification 

of  the  shell.    Some  rather  careful  study  has  been  devoted   to  this 
4 
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subject  by  the  writer,  bat  it  was  unfortunately  interrupted  before 
completion.    The  most  promising  method  of  persuing  the  investi- 
gation is  that  of  sectioning  ephippial  females  in  various  stages 
with  the  microtome.    A  preparation  of  soap  was  employed  with     j 
partial  success  as  a  medium  for  embedding,  and  figures  of  some  of 
the  many  sections  made  are  drawn  on  plate  P.  Figure  10  is  a  Ter- 
tical  section  through  the  middle  of  an  ephippium  which  has  beea 
cast  off.    The  outer  and  inner  shell  layers  are  distinct  and  one  of 
the  eggs  is  divided  in  the  middle.    No  pigment  or  protecting  mfiLr 
terial  was  deposited  in  this  case,  which  is  the  simplest  possible* 
Fig.  9  represents  a  section  just  back  of  the  head;  it  passes  diagoxm* 
ally,  severing  the  heart  longitudinally  (h).    The  intestine  (a),  tloAC 
ovaries  (g),  the  mandible  (m),  tJie  labrum  (1),  and  certain  suspeHcn 
sorial  muscles  (P)  are  seen  in  situ.    Only  a  portion  of  the  ephi 
pium  is  cut  and  the  double  layers  enclose  a  large  mass  of  prote 
tive  matter.    Fig.  8  is  a  vertical  section  through  the  middle  of 
animal,  and  the  usual  form  of  the  ephippium  is  seen  with  its  la 
amount  of  protective  matter  obscuring  all  else.    Fig,  7  is  a  Ion 
tudinal  section  of  an  ephippium  similar  to  that  seen  in  Fig.  10. 
is  hoped  to  present  at  some  more  appropriate  time  a  fuller  accou. 
of  the  formation  and  process  of  moulting  this  saddle. 

Developheut  of  Daphnia. 

Although  the  careful  researches  of  Glaus  and  Grobben  have 
ded  much  to  our  otherwise  rather  meager  knowledge  of  the  develop  \ 
ment  of  the  cladocera,  there  still  remain  many  interesting  poin 
particularly  with  reference  to  the  individual  species,  which  me 
careful  study. 

The    following  observations  relate  to  the  single  species  ( 
schaefferi)  which  was  available  during  a  short  stay  in  Leipzig: 

The  winter  eggs  of  D.  schaefferi  are  tT^o  in  number  and 
lodged  in  the  well  known  manner  in  an  ephippium. 

The  shape  of  these  eggs  is  sharply  ovoid,  there  being  no  disti 
guishable  difference  between  the  two  ends.  The  position  in  t 
ephippium  is  not,  as  might  be  expected,  with  the  longer  diame 
paralled  to  the  axis  of  the  body,  but  the  posterior  end  is  slight-— - 
elevated.  This  is  undoubtedly  due  to  frequent  elevation  of  t  -* 
abdomen  between  the  valves  during  the  extrusion  of  the  eggs. 

The  color  is  dark  green  and  the  only  protection  as  the  egg  lea 
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the  ovary  is  a  thick,  tough  shell  which  is  at  first  so  soft  as  to  * 
susceptible  to  pressure.  It  is  thus  reticulated,  apparently  throu^^rJ 
the  simple  pressure  of  the  walls  of  the  ephippium. 
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The  length  is  0.43  mm.;  width  .33  mm.  in  the  average,  though 
!ggs  were  occasionally  found  of  an  elongated  form,  measuring  .48, 
31  mm.  The  contents  of  the  e^g  consist  of  spheres  of  greenish 
ilasma  of  various  sizes  and  fat  or  oil  drops.  These  oil  globules  are 
LOt  very  numerous  as  compared  wifch  those  of  the  summer  eggs, 
iiid  likewise  never  attain  the  dominant  size  seen  in  the  latter. 
The  various  forms  assumed  by  the  plasma  balls  are  perplexing  but 
reqoently  result  from  the  action  of  external  agents.  The  cleavage 
itage  was  not  seen,  and  if  actual  segmentation  takes  place,  it 
noflt  be  inconspicuous  as  would  be  expected  from  the  large  quan- 
;ityofyolk  present.  The  dinerentiation  of  the  blastoderm  occurs 
rexj  early,  perhaps  in  the  ovary  itself,  and  the  result  is  a  tolerably 
aniiorm  layer  of  prismatic  cells.  The  egg  now  comes  to  a  period 
of  repose  after  the  blastoderm  has  produced  a  second  external 
CBFelope  apparently  by  simple  secretion. 

This  envelope  consists  of  a  fine  structureless  membrane.  The 
egg,  under  ordinary  circumstances,  remains  dormant  during  the 
winter  in  this  most  favorable  stage.  The  roason  for  which  is  evi- 
dently the  fact  that  the  differentiation  has  proceeded  to  the  extent 
of  producing  the  greatest  number  of  protective  layers  without 
Diaterially  increasing  the  complexity,  and  thus  the  sensitiveness,  of 
^he  organism.  Under  favorable  circumstances  the  development 
[Proceeds  farther  and  near  one  pole  appears  a  slight  indenture  of 
'he  surface  which  grows  deeper  and  seems  to  form  a  true  invagina- 
^on.  This  blastopore,  if  such  it  really  be,  remains  for  some  time, 
^nerally  till  the  two  ^*  scheitel  *'  plates  appear.  These  ^^  scheitel- 
^latte  ^^  are  formed  by  a  simultaneous  thickening  and  lengthening 
f  the  cells  of  limited  areas  on  opposite  sides  of  the  egg^  near  the 
Pposite  pole  from  that  occupied  by  the  blastopore.  The  ^'scheitel- 
latte^^  are  situated  at  right  angles  to  a  plane  perpendicular  to  the 
lastopore.  The  nuclei  of  the  cells  of  the  ^^scheitelplatte*'  are 
early  .0208  mm.  in  diameter,  while  those  of  the  other  blastoderm 
ells  are  about  half  that  size. 

The  egg  remains  a  long  time  in  this  stage,  while  the  following 
Uiges  are  passed  through  quite  rapidly  till  the  embryo  assumes  its 
^auplius  form.  The  remainder  of  the  development  agrees,  so  far 
^  seen,  quite  fully  with  that  of  the  summer  eggs,  to  which  we  will 
iow  return. 

The  summer  eggs  vary  greatly  in  size  and  number,  but  are 
nearly  as  large  as  the  winter  eggs.  The  number  is  sometimes  re- 
duced to  two  or  three  or  rises  to  as  many  as  fifteen  or  even  more. 
In  color  the  eggs  also  vary  from  green  to  brown.    The  freah  egg 
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consists,  as  the  winter  egg,  of  two  sorts  of  yolk  spheres.    The 
plasma  or  formatiye  yolk  contains  colored  globules  of  rather  small 
size,  distributed  throughout  the  whole  of  the  mass  quite  uniformly. 
The  food  yolk  or  oil  globules  assort  themselves  in  two  sizes;  first, 
a  few  (generally  three)  very  large  oil  drops,  which  persist  through* 
out  the  ealier  stages  of  the  embryo;  second,  smaller  globules  of  ap* 
parently  the  same  character,  which  are  quite  numerous  and  fonn  a 
very  considerable  part  of  the  contents  of  the  egg.    In  an  egg  o^ 
about  ,35  mm.  in  diameter,  the  largest  of  the  smaller  size  of  o: 
drops  measured  .029  mm.  while  the  larger  three  exceeded  .060 
The    oil    drops    are    distinguishable    by  their    light    refiractir'^' 
power,  pellucidity  and  the  intense  dark  brown  or  black  color  assu 
ed  when  treated  with  osmic  acid.    The  latter  reagent  affects  tb 
formative  yolk  but  slightly.     It'will  be  seen  that  though  the  su 
mer  egg  is  nearly  as  large  as   the  ^^dauerei"  in  some 
yet  the  relative  amount  of  formative  yolk  is  more  diverse  than 
first  appears. 

The  great  similarity  between  the  two  sorts  of  eggs  in  Daph 
schaefferi  is  throughout  striking  as  compared  with  Moina,  the  onl;i_ 
one  of  the  DaphnidsQ  the  development  of  which  is  fully  studi 
In  the  summer  eggs  I  have  not  been  able  to  see  the  complete 
mentation  described  for  Moina.     The  following  stages  are  mu 
as  described  by  Grobben.     An  invagination  occurs  and  a  m 
swelling  appears  on  the  ventral  aspect  of  the  egg. 

Labrum  and  second  antennae  bud  out  and  are  soon  followed 
the  antennse,  mandibles  and  two  pairs  of  mazillse,  after  which 
five  pairs  of  feet  soon  appear.    In  an  early  stage  there  is  present 
basal  palpus  to  the  second  antennae,  a  fact  not  before  observed, 
this  persists  as  fche  small  two-bristled  wart  found  on  the  basal 
of  the  antenna.    It  is  a  conspicuous  object  in  the  embryo  and 
thus  a  true  embryonic  organ. 

The  eyes  of  the  embryo  appear  as  two  separate  pigmented  flee 
which  approximate  and  are  covered  with  an  oval  refractive   bod 
which  later  is  penetrated  by  the  pigment  and  divides  to  form 
small  lenses.    Soon  after  this  the  shell  grows  over  the   eye  as  dr 
scribed  for  Moina. 

The  first  indication  of  the  shell  appears  as  two  folds  of  the 
illary  region  of  the  back,  being  thickest   laterally.      These   gro 
forward  and  backward  to  form  the  cephalic  and  body  shield, 
a  little  later  stage  there  appears  a  very  interesting  modification  ^ 
the  shell  which  stands  in  close  relation  to  the  growth  of  the 
sac.     A  slight  protuberance  appears  on  the  margin  of  the  shell 
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the  median  dorsal  line  and  extends  toward  the  abdomen.      It 
grows  much  more  rapidly  than  the  other  parts  of  the  shell  and,  in 
a  later  8tage»  forms  a  comparatively  enormous  tail,   which  curves 
cinder  the  animal  between  the  shell  valves  which  now  extend  be- 
yond the  body.    This  ^^tail'^  extends  well  along  the  ventral  mar- 
^n  of  the  shell  and  reminds,  by  its  position,  of  the  tail  of  a  fright- 
ened doff.    The  true  tail,  or  post-abdomen,  is,  in  the   meanwhile, 
urell  developed  and  is  constantly  kicking  the  useless  protuberence 
of  the  shell  upwards.    As  the  animal  leaves  the  egg  this   projec- 
Cicn  becomes  straightened  as  in  the  young   D.  pulex,  finally  be- 
coming the  still  considerable  spincy  though  it  is  proportionately 
ixmiich  shorter  than  in  the  embryo.     The  spine  becomes  shorter 
^rith  successive  moults  and  the  mature  form    has    only  a  slight 
rounded  knob  in  place  of  a  spine  more  than  half  the  length  of 
^be  body. 

The  use  of  the  long  spine  in  the  young  Daphnia  is  a  matter  of 

interest.    Its  length  agrees  pretty  well  with  that  of  the  brood 

cavity  and  it  seems  possible  that  it  serves  to  prevent  the  shell 

from  bending  abruptly  down  when  it  is  only  partially  removed 

during  the  moult  and  thus  breaking  oS  and  so  leaving  a  portion 

of  the  clothing  of  the  brood-cavity  therein  to  become  a  source  of 

imitation.    This  is  more  necessary  for  the  young  since  the  brood 

<urity  is  narrow  and  the  shell  weak,  so  that  while  the  outer  shell 

13  removed  like  a  glove  from  the  finger,  it  can  not  be  pulled  up- 

^^  or  downward,  but  directly  backwards.    It  is  well  known  that 

>nsle  Daphnise  often  have  the  spine,  while  the  females  may  have 

^ne,  and  here  again  it  is  possible  that  the  narrower  cavity  over 

^''e  abdomen  requires  this  assistance,  while  this  is  not  the  case 

^'th  the  females. 

The  shell  gland  is  early  formed  and  the  branchial  lamellae  of  the 

^^t  appear  almost  simultaneously  with   the  feet  themselves  as 

T^tinct  lobes.  The  branchial  chamber  is  not  a  simple  chamber,  but 

^  Essentially  a  curved  tube  as  can  be  very  well  seen  in  the  last  foot 

^^  the  adult    This  tube  doubles  upon  itself  and  crosses  in  the 

banner  of  a  loop  and  a  constant  stream  flows  rapidly  through  it. 

*The  nervous  system  is,  at  first,  paired  from  beginning  to  end 

^^d  first  unites  anteriorly,  the  ocular  ganglia  fuse  after  the  union 

"^  the  two  pigment  flecks  in  the  compound  eye,  then  the  cephalic 

Sanglion  is  formed  by  the  union  of  the  two  preoesophagal  ganglia, 

^he  commissures  passing  about  the  oesophagus.    I  have  not  been 

.        ^\>le  to  determine  if  the   suboesophagal  ganglia    become    fused. 

a       From  the  anterior  ganglia  spring  the  nerves  to  the  autennse  and 
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jaws,  which  latter  are  the  larger  in  the  embryo,  being  exceeding! 
large  nerves. 

This  key  contains  the  majority  of  the  genus,  bat  falls  short  < 
completeness.  The  following  species  are  uncertain.  W.  Schmai 
kewitsch  described  as  new  D.  degenerata  and  D.  mdis^  from  sa 
or  brackish  waters.  These  he  regards  as  degenerate  forms  produce 
by  the  inferior  aeration  of  dense  waters.  The  author  does  n( 
appear  to  recognize  the  modern  distinctions  of  genera  so  that,  nc 
having  seen  the  work,  even  the  generic  position  can  not  be  def 
nitely  stated.  His  investigations  seem  to  show  that  the  proximit 
of  salt  waters  influence  the  form  of  the  body,  or»  perhaps,  thi 
there  is  a  constant  interchange  between  the  sub-marine  and  fresl 
water  species.  Daphnia  brevicauda^  Chambers,  is  an  incorrecL 
figured  and  described  Simocephalus. 

Key  to  the  Genus  Daphnia. 
Section  i.    Pigment  fleck  present. 

A.  Head  short,  equally  rounded . 

1.  D.  ptOtocea,  Baird. 

B.  Head  not  regularly  rouDded,  more  or  less  beaked. 

(a)  Claws  spiny. 

I.   Abdomen  broad,  series  of  anal  spines  nearly  equal,  neither  head  nor  1>< 
keeled. 
t   A  marked  sinuosity  in  the  posterior  outline  of  post-abdomen. 

2.  D.  aehaefferi,  Baird. 
D.  OTata,  Bars. 

D.  pennata,  Mueller. 
-H-    No  well  marked  depression. 

3.  D.  pulex,  Mueller. 

4.  D.  tchadleri,  Sars. 
D.  hastcUa,  Sars. 

D.  obliua,  Kurz. 

u.    Abdomen  narrow,  shell  keeled  somewhat  dorsally. 

5.  D.  minnehaha,  sp.  n. 

6.  D.  earinata^  Sars. 

(b)  Claws  nearly  or  quite  smooth. 
I.    Head  not  crested. 

7.  D.  lonffUpina,  Leydig. 

8.  D.  roaeay  8ars- 

9.  D.  «mi7t«,Claus 
D.  lacuslris,  bars. 
D.  cavitrons,  Sars. 

10.  D.  hyalina.  Leydig. 

11.  D.  dubia,  llerrick. 
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D.  pellncidA,  P.  B.  Moeller . 
D.  galeata,  San. 

Section  IL    Pigment  fleck  absent. 

A.  Bead  bot  slightly  crested, 
1.  D,  lomgirmmiM,  Sara. 

B.  HesdstroDgly  crested. 
1 D.  miakUa,  Sars. 
3.D.eMMllato,Sar8. 

D.  splcata,Kiirz. 
i  D.  hatbtrffefuia,  Schoedler. 

D.  eedentromli,  Schoedler. 

D.  retrocanra,  Forbes, 

D.  Tltrsa,  Karz. 
&  D.  noffwictpa, sp.  D. 

Sbotiok  I. 

A.  Hecul  shorty  evenly  curved. 

Sp.  1.    Daphnia  psittacea,  Baird. 
Xentioned  by  Sohobdlbb,  Fbic  and  Kubz. 

This  species  is  at  once  recognized  by  the  head,  which  is  very 
short  and  evenly  carved,  or  nearly  so,  from  the  heart  Ho  the  beak. 
The  shell  is  high,  oval,  with  a  rather  short  spine.  The  fornices 
ve  wide  and  angled  behind:  the  antennules  are  longer  than  in 
most  species;  the  post-abdomen  is  very  large,  bat  narrows  toward 
the  end  and  has  comparatively  few  anal  teeth,  which  are  of  une- 
QQ^  bize.  This  is  one  of  the  largest  of  the  genus.  Not  yet 
found  in  America. 

B.  Head  more  or  less  concave  below^  at  least  not  evenly  arched. 

Sp.  2.   Daphnia  schsefferiy  Baird. 
( Plate  M.  Figs.  1—4.) 

^^Mniapeiwuila,  MiJELLKB. 

^I^nia  jmiex,  STBAUS,  KOCH,  (fide  P.  E.  MUELLBR.) 
'^PAnia  mo^no,  LiLLJSBORQ,  LBYDIQ,  etC. 
'^J>Ania  §eha^eri,  SCUOEDLBR,  KURZ. 

^he  largest  species  of  the  genus,  is  of  an  elongated  oval  and 
^^tricose  form.  The  spine  is  entirely  absent  in  old  females  and  of 
*^ly  moderate  length  in  the  young.  The  antennules  of  the  male 
^  long  and  have  a  very  long  flagellum.  The  post-abdomen  is 
^^^owed  suddenly  below  the  anus  so  that  the  spines  consist  of 
^o  sets;  the  terminal  claws  are  spiny  at  the  base.      Although 
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very  similar  to  D.  pulex,  it  may  be  recognized  at  once  by  the  con- 
cavity of  the  dorsal  margin  of  the  post-abdomen.  The  plate  will 
make  any  detailed  description  superfluous,  A  common  species  in 
Europe,  but  not  yet  found  in  America. 

Daphnia  ovata,  Sars,  seems  probably  this  species,  but  Sars  was 
troubled  by  Straus^  mistaken  reference. 

Daphnia  pennata  of  Sars  may  al«o  be  this  species  or,  more  prob- 
ably, D.  pulex.  The  Latin  discription  given  by  Sars  is  appended 
for  convenience  of  reference. 

Daphnia  pennata,  Sars. 


'* Antecedent!  (D.pulez)  slmillima,  caput  autem  a  latere  ylsum  latins,  rostro  breTioi 
tupra  ylsum  testa  eetera  parum  angastius  fere  cordlforme,  antlee  aeumlnatum. 
cessus  anteriores  duo  disjuncti.     Margo  posterior  postabdomlnls  in  medio  slnulo 
et  infra  bunc  utrlnque  aculeis  16-18  armatos.   Color  ut  in  antecedente.  Longlt.2Hmni 

Daphnia  ovata,  Sars. 

"Caput  ajatere  visum  aute  oculum  fere  angulatum,margine  inferiore  leviter  coaea 
in  rostrum  longam  apicem  versus  attennatum,  extremitate  tenuissima  exeunte,  spai 
visum  ut  in  D.  pennata  cordlforme.    Testa  cetera  a  latere  visa  ovata,  marglne  supei 
ore  et  inferiore  in  femina  adulta  fere  aequses  arcuatis,  postioe  in  medio  spinam 
brevlssimam  vel  omnino  obsoletam.  Processus   anteriores  duo  abdominis  disjan 
Margo  posterior  postabdeminis  in  medio  sinuatus,  utrinque  aouleis 20-22  armatns. 
albido— flavescens  vel-virescens.    Longit.  circit  8  mm." 

Sp.  3.    Daphnia  pnlex,  Maeller 

This  commonest  of  our  Daphnids  is  apparently  circnmpolar  ~  in 
distribution.  I  have  found  it  in  Alabama  near  the  Gulf  and  it  aL^^Kso 
occurs  near  lake  Superior. 

Oval,  either  elongate  or  short,  spine  springing  from  the  upp^^^^^ 
angle  of  shell  or  in  some  cases  near  the  middle.  The  spine  is  rath^r^^^^ 
long  in  young  individuals  but  becomes  very  narrow  in  older  on^=^^^® 
or  entirely  disappears.  The  abdominal  processes  are  long,  n^^^^^'^^ 
coalescent,  or  slightly  united  at  the  base.  The  head  is  concave  hcM^  ^ 
low  and  extends  into  a  prominent  beak.*  This  species  is  either  ves:^^^^ 
variable  or  several  species  are  frequently  united  under  tl-^ 
term.  Two  types  have  been  recognized  in  America.  One,  abut  ^^  *^ 
dant  in  spring  in  smaller  ponds  in  Minnesota,  is  rather  shor^^^^^ 
arched  above,  and  in  old  females  with  the  spine  situated  near  t 
middle  of  the  posterior  margin.  This  form  is  quite  typical  for  t! 
species  and  occurs  from  April  to  raid-summer.  Another  variety  w; 
found  in  Alabama  in  late  autumn,  and  similar  animals  in  mid-win 
in  lake  Calhoun,  Minnesota.  This  type  has  a  much  more  elong 
body,  the  very  slender  but  rather  short  spine  springs  from  theupp 
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maifin  of  the  shell  or  is  quite  wanting.  This  longer  form  has  the  beak 
slightly  arched  so  as  to  resemble  a  ^^Roman  nose."  The  anal  spines 
are  less  nameroos  (10-14  while  typical  D.  palex  has  nearly  20). 
The  yoang  of  this  form,  which  may  be  called 

Daphnia  polex.  Tar.  nasntas,  (Var.  n.) 

(Plate  N.    Figs.  1-4.) 

vaiy  much  among  themselves  bat,  in  general,  resemble  the  young 
of  the  European  form. 

Daphnia  pulex  has  been  mentioned  by  a  number  of  authors  in 
America,  Smith,  Birge,  Chambers  and  Herrick  having  noted  its 
occnrrence  in  various  piarts  of  the  United  States.  Z).  obtusa^  Eurz, 
is  apparently  only  the  spineless  condition  of  the  above  or  a  related 
species.  No  Daphnia  is  without  the  spine  through  life;  such  a 
fom  would  constitute  a  new  genus  at  once. 

Sp.  4.    D.  schoedleri,  San. 

Seems  to  resemble  D.  pulex  very  closely  but  differs  in  having 

the  lower  margin  of  the  head  nearly  straight,  terminating  in  a  short 

straight  beak.    The  spine  springs  from  the  middle  of  the  posterior 

margin.    The  anal  spines  are  14-16  in  number.    Length  2.33  mm. 

This  name  is  applied  by  Sars  to  Schoedler^s  D.  longispina  which 

^  iiot  D.  longispina  of  Leydig. 

Sars'  D.  hastata  is  so  insufficiently  defined  that  it  will  probably 
^  necessary  to  drop  it  from  the  list. 

Sp.  5.    Daphnia  minneliahay  (Sp.  n  ) 

(Plate  E,  Figs.  1,  2;  Plate  L,  Fifl^s.  1,  2.) 

^I^^l^his  species,  which  occurs  in  small  pools  in  autumn  (affluents  of 
J^innehaiia  creek,  etc.,)  closely  corresponds  apparently  to  Bars' 
^phniacarinata  but  differs  in  numerous  points.  It,  in  fact,  is  more 
r^^irly  related  to  D.  pulex  than  the  group  under  which  that  species 
^    placed. 

The  form  is  oval,  arched  above,  narrowed  posteriosly,  terminat- 

S  in  a  rather  short  spine  which  curves  lightly  upwards.    In  males 

d  young  females  the  spine  springs  from  the  upper  angle,  but  in  old 

males  having  many  summer  eggs  the  spine  is  nearly  median* 

^^ke  head  is  depressed,  strongly  arched  and  keeled  slightly  above 

e  eye,  which  occupies  the  extreme  end  of  the  forehead.    The  keel 

the  head  extends  into  a  slight  angle  over  the  heart  and  continues 
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down  the.bftok.  In  young  females  and  in  malea  the  slight  an«k 
is  replaeed  by  a  strong  knife«like  projection  which  extends  ink 
firom  1  to  4  sharp  teeth,  the  anterior  tooth  being  directed  tonwui 
The  nudes,  in  particnlar,  have  this  feature  emphasised.  D.  kmg; 
ispina  has  a  somewhat  similar  projection  bat  the  more  nearly  ve 
lated  forms  seem  not  to  show  this  peculiarity.  The  beak  is  slightl- 
curyed  and  the  lower  margin  of  the  head  is  slightly  sinuate.  Tb 
shell  has  the  usual  square  reticulations  and  is  usually  Tery  trans 
parent  but  in  peaty  waters  becomes  brownish.  The  size  is  sma[ 
but  yariable;  1.8  mm.  is  a  common  measurement.  The  post-abdc 
men  is  narrow^  the  claws  are  armed  with  four  or  more  teeth  and 
series  of  lateral  bristles.  The  anal  spines  are  eleven  or  more  i 
full  grown  females  and  decrease  only  moderately  upward.  Th 
processes  of  the  abdomen  are  distinct.  The  males  are  amaller  ui 
strongly  carinated  above  and  of  the  same  form  as  young  femalei 
The  antennules  are  rather  long,  with  a  short  lateral  and  a  lom 
terminal  flagellum,  which  latter  is  more  than  twice  the  length  c 
sensory  setsB  which  are  partially  lateral.  The  first  ftot  has  a  stroni 
daw  and  a  long  flagellum«  while  the  second  ibet  hare  a  small  spinj 
hook.  There  is  a  single  abdominal  process  which  is  not  haiiy  ai 
in  D.  pulez. 

Sp.  6.   Daphnla  carinata*  San. 

Very  similar  to  the  last  but,  according  to  Sarst  the  claw  has  b< 
well  marked  teeth,  a  short  flagellum  on  the  male  antenna,  and  th 
abdominal  processes  are  united  at  the  base  (which  may  indeed  h 
sometimes  the  case  in  the  above.) 

D.  cavifrons^  Sars,  has  a  prominence  on  the  forehead  and  the  lo«^^ 
margin  of  the  head  is  strongly  concave,  otherwise  hardly  desfci^ 
guishable  save  by  the  absence  of  the  keel  above. 

Sp.  7.    Daphnia  longispina,  Mneller. 

D.  ionatefHnAi  O.  F.  MuKLLRB.  Baibd,  Lbyoio,  Sabb,  p.  E.  Mubltjbr,  Kubz.  W:^ 

MAKK,  ete. 

Oval,  elongate;  head  large,  rounded  in  front,  lower  margin  sot^ 
what  concave;  rostrum  long.  Spine  very  long,  springing  from  't^ 
middle  of  the  posterior  margin.  Post-abdomen  attenuated  tow0 
the  end.  Terminal  claws  smooth  or  simply  cilate,  spines  iS0 
The  abdominal  processes  are  united  at  the  base  a  very  little,  FI ^ 
ellum  of  the  male  antennule  hardly  longer  than  the  sensory  se^ 
The  young  have  three  teeth  above  as  in  D.  minnehaha.    Ther9 
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a  great  deal  of  diyersity  of  opinion  as  to  the  value  of  this  name. 
Not  that  there  is  any  doubt  of  the  existence  of  a  widely  distributed 
finnu  which  in  general  is  that  intended  by  Leydig  and  others,  but 
the  Tariation  is  so  great  that  the  possibility  remains  that  more 
than  one  species  is  included  under  the  one  title. 

P.  E.  Mueller  recognizes  two  varieties  depending  chiefly  upon 
the  length  of  the  spine. 

D.  lacustris^  Sars,  is  nearly  related,  if  not  a  variety  of  the  above. 

Sp.  8.    Daphnia  rosea,  Sais. 
(Plate  K.    Figs,  10-12.) 

In  form  very  like  D.  longispina,  this  species,  which  is  the  only 
lepreeeotative  of  this  smooth-clawed,  unkeeled  group  yet  found  in 
America^might  perhaps  be  appropriately  re-united  with  that  species, 
bat,  as  there  seems  little  doubt  of  the  identification  with  Sars^  va- 
riety, as  above,  I  prefer  to  use  his  name. 

Body  oval,  moderately  ventricose;  head  of  moderate  size,  lower 

nuurgm  nearly  straight;  eye  situated  in  the  anterior  prominence. 

The  beak  is  not  very  prominent.    The  upper  outline  of  the  head 

^  slightly  concave  above  the  eye  or  rather  less  convex.    The  head 

tt  separated  from  the  body  by  a  marked  depression.    The  spine  of 

^e  shell  springs  from  the  upper  angle  or  is  quite  wanting.    The 

Posi-abdomen  is  of  moderate  size,  somewhat  narrowed  toward  the 

®od.    The  claws  are  smooth,  the  anal  spines  nearly  equal,  straight, 

abooi  14  in  number.    The  abdominal  processes  are  not  coalesced 

^i"  but  slightly  so.    Length  1.50  mm.  to  2.0  mm.    The  species  was 

collected  sparingly  in  a  large  gathering  of  D.  pulex  from  a  small 

'^fce  in  early  spring. 

The  size  and  conformation  of  the  abdominal  processes  is  very 
^ liable  and  the  long  and  very  slender  spine  is  frequently  absent. 

Sp.  9.    Daphnia  similis.  Clans. 

The  description  of  this  species,  which  was  bred  in  confinement 
ftrom  eggs  brought  in  mud  from  Jerusalem,  I  am,  unfortunately, 
"^^nable  to  quote.    Judging  however,  from  the  figures  which  alone  I 
^ow  have  access  to,  it  belongs  in  the  group  of  Z).  longispina,  though 
'^li  many  particulars  it  resembles  D.  schseflFeri.    The  form  is  elon- 
gate, the  spiae  short  and  springing  from  the  upptr  margin.     The 
^ntennule  of  the  female  is  very  large  and  flagellate,  while  that  of  the 
naaleis  like  that  of  D.  schsefferi.    The  flagellum  and  hook  of  the 
first  foot  of  male  are  rather  small. 


60  TWELFTH  ANNUAL  REPORT. 

We  now  come  to  a  groap  of  related  species  which  are  most  dif* 
ficult  to  circumscribe  on  account  of  their  extreme  variability.  Ac* 
cording  to  the  view  of  Lutz  they  would  all  fall  into  the  old  D. 
hyalina  of  Leydig.  More  probably,  however,  some  of  these  forms 
are  of  nearly  or  quite  specific  value. 

Sp.  10.    Daplinia  hyalina,  Leydig? 

(PlateL,  Figs.S,  5.) 
Daphnia  longitpina,  Hkbrick. 

I  have  elsewhere  given  a  brief  account  of  the  post-embryonic  de- 
velopment of  a  species  which  agrees  best  with  Leydig^s  figures  of 
D.  hyalina. 

The  lower  outline  of  the  head  is  nearly  straight,  the  eye  being 
always  approximated  toward  it.  In  young  specimens  the  head  is 
sharp  in  front  and  crested.  The  lower  margin  of  the  head  appears 
very  long  and  the  beak  turns  backward.  The  spine  is  very  long  in 
young  forms  but  is  short  in  old  females.  The  male  resembles  verj 
much  the  young  female.  The  post-abdomen  is  narrowed  toward 
the  end,  the  terminal  claws  are  smooth,  the  anal  teeth  few  and  the 
abdominal  processes  united.  Our  specimens  are  from  Paducahy  Ey-t 
south  of  the  Ohio  river. 

I  do  not  know  how  to  distinguish  D,  Icevis^  Birge,  from  D.  hyalina, 
save  that  the  abdominal  processes  are  said  to  be  distinct.  Both 
forms  were  observed  in  the  above  mentioned  gathering.  If,  how- 
ever,  Birge 's  figures  are  characteristic,  he  had  a  different  variety 
before  him  from  ours;  it  seems  somewhat  like  D.  galeata. 

D,  pellucida^  P.  E.  Mueller,  differs  from  D.  hyalina  in  the  pre- 
sence of  a  series  of  small  teeth  on  the  caudal  claws,  and  a  more 
strongly  curved  beak. 

It  is  just  now  brought  to  my  attention  that  P.  E.  Mueller,  in  a 
late  work,  identifies  D.  pellucida  with  D.  hyalina,  though  he  stilL 
holds  D.  galeata  distinct. 

Daphnia  galeata,  Sars. 

( Plate  T.  Figs.  7,  8.) 

According  to  P.  E.  Mueller,  this  species  differs  from  D.  pellucida 
in  the  absence  of  teeth  on  the  caudal  claw,  and,  in  one  variety,  by 
the  acuminate  head,  which  seems  the  only  form  for  which  the  name 
is  distinctive.  Eurz  found  only  the  var.  frons  rotundata.  Accord- 
ing to  Forbes,  both  varieties,  the  first  of  which  he  identifies  with 
D.  pellucida,  uccur  in  lake  Michigan. 
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8.  I.  Smith  fiuds  both  in  lake  Saperior,  and  seems  to  have  no 

doabt  of  their  distinctness.    One  of  the  forms  which  1  hare  seen 

difEers  a  little  from  either  of  the  above,  and  had  a  different  habitat. 

Kan  has  described  the  male,  which  has  a  very  short  flagellam  upon 

the  antennnle.    A  single  soarce  for  D.  galeata  was  found  in  a  small 

pool  known  as  darkens  lake.    This  is  the  more  remarkable,  as  this 

species,  which  is  almost  confined  to  larger  bodies  of  water,  is  found 

nowhere  else  in  the  vicinage  of  Minneapolis,  while  this  minute 

lake,  though  as  deep,  perhaps,  as  any  of  the  largest  in  the  county 

(say  40  feet),  contains  a  number  of  forms  known  otherwise  only  in 

the  Great  Lakes.    Eurz^s  remarks  on  the  specimens  collected  by 

him  apply  equally  to  these.    Were  the  claws  dentate,  the  animal 

would  pass  as  D.  pellucida.    The  young  have  no  horn  on  the  head. 

The  spine  of  the  shell  is  nearly  as  long  as  the  whole  animal  in  the 

yoong.    The  male  of  our  form   is  1.2  mm,  long,  excluding  the 

ipine  which  measures  47  mm.    The  flagellum  is  a   very  little 

longer  than  the  sensory  setse,  and  there  is  a  very  minute  lateral 

flagellom,    A  peculiarity  of  this  species  is  the  scattered  thorny 

armature  of  the  spine  of  the  shell.    There  is  but  little  change  in 

tlie  form  of  head  with  age.    The  form  of  the  last  feet  is  peculiar. 

The  ephippium  occupies  comparatively  a  small  part  of  the  valves 

tad  the  spine  becomes  very  short  and  quite  smooth.    The  sexual 

period  occurs  in  September  and  October. 

The  above  statements  regarding  D.  galeata  require  a  modifica- 
tboi  for  in  another  deep  lake  the  writer  has  since  secured  the 
^ical  crested  D.  galeata  with  even  a  higher  crest  than  that  figured 
hy  P*  E.  Mueller.  The  head  ends  in  a  sharp  angle.  The  single 
fcmale  seen  was  in  company  with  the  rounded  variety  and  numbers 
^  D.  kalbergensis,  which  it  resembles  in  many  respects.  Oar 
buna  therefore  is  quite  complete  in  these  remarkable  forms. 

( See  Plate  U.  Fig.  6.) 
Sp.  11.    Daphnia  dubia,  Herrick. 
(PlateL.  Figs.  7,  8.) 

^ttkuk  NAUinlisi,  laSS. 

The  life  history  of  this  form  is  insufficiently  known^  but  there 
>0^Qi8  no  reason  for  doubting  that  it  constitutes  a  new  and  easily 
recognizable  species.  It  is  nearly  related  to  D.  hyalina,  but  the 
head  is  strongly  crested  all  round  and  the  eye  is  withdrawn,  in 
joong  as  well  as  old  specimens,  toward  the  middle  of  the  head. 
This  peculiarity  is  shared  in  this  degree  by  no  other  Daphnia 
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The  form  is  as  in  D.  pellucida,  but  the  spine  is  more  slender  ax 
directed  upward.  The  head  is  shaped  much  as  in  D.  vitrea  j 
the  young,  but  is  much  less  prominent.  The  older  form  has 
shorter  and  more  slender  spine  (none  were  seen  in  the  ultimate  o 
spineless  stage).  The  head  is  more  evenly  rounded,  but  still  we 
crested.  The  abdomen  is  very  slender  and  the  anal  teeth  dimiaisl 
rapidly  in  size  from  below  upward.  The  claws  are  very  short  ani 
armed  down  the  whole  length  with  fine  bristles.  The  abdomioa 
processes  are  well  united  at  the  base  in  old  specimens,  so  that  thi 
second  seems  a  small  process  of  the  first.  The  shell  is  very  trans 
parent  and  the  spine  is  longer  than  in  any  other  Daphnid 
In  a  young  specimen  the  spine  was  1.  mm.,  the  body  0.7  mm.,  an( 
the  head  0.4  mm.  In  this  specimen  the  spine  was  slightly  canred 
the  head  elongate  with  a  slight  ridge  in  front.  Another  individaa 
had  the  spine  1.1  mm.  long,  while  the  remainder  of  the  animal  wa 
1.3  mm.  This  specimen  also  had  a  knife-like  hyaline  ridge  on  tb< 
crest,  which  was  obliquely  truncate  in  front;  it  also  hadnumeroa 
summer  embryos  in  the  brood  sac.  The  spine  was  perfectly  straighi 
and  but  slightly  inclined  upward.  Olderindividualshavearoundec 
crest  as  figured  and  no  ridge.  The  spine  is  relatively  somewba 
shorter  but  much  more  slender.  The  characters  which  mostclearl] 
distinguish  ibis  species  are  the  well  crested  head,  which  in  youa^ 
as  well  as  sometimes  older  specimens  has  a  median  hyaline  ridge 
the  withdrawal  of  the  eye  from  the  margin  and  the  very  long  spine 
It  resembles  D.  galeata  in  earlier  stages.  It  is  very  much  likeD 
Isevis  or,  in  other  words,  is  in  the  group  of  D.  hyalina;  but  the  stud 
of  a  considerable  number  of  specimens  from  different  localities  con 
vinces  me  that  it  can  not  be  united  with  that  species  in  any  of  it 
varieties.  This  species  has  only  been  found  in  autumn,  Sept.- 
Nov.,  lake  St.  Croix  and  Richfield  in  Hennepin  county. 

Section  II. 

Pigment  fleck  wanting.  Head  crested.  The  small,  hyaline  spi 
cies  constituting  this  section,  elevated  by  Schoeiler  to  the  rank  < 
a  genus  ( Hyalodaphnia )  and  by  Sars  to  that  of  a  subgenus  (Geph 
loxus),  are  chiefly  residents  of  the  deeper  parts  of  our  larger  lak( 
These  forms,  from  their  rarity,  have  been  little  studied  and  it 
uncertain  how  far  the  assumed  specific  distinctions  are  valid. 

Two  species  are  known  in  America  and  they  are  not  confined  I 
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Sp.  1.    Daphnia  longiremis,  Sars. 

fljaliiie,  compressed,  seen  from  the  side,  rounded,  lower  margin 
tongly  arched;  spine  long,  straight,  oblique.  Head  rounded, 
ower  margin  nearly  straight,  ending  in  a  beak  directed  downward, 
icate  anteriorly.   Eye  small.    Antennae  very  long.    Length  1  mm. 

The  abdomen  is  said  to  be  similar  to  that  of  D.  longispina.  From 
ht  brief  description  given  by  Sars  it  would  appear  that  this  spe- 
ues  is  characterized  by  a  rounded  and  uncrested  or  slightly  crested 
bead.  Though  imperfectly  described,  it  is  here  mentioned  to  direct 
attention  toward  any  such  species  as  may  be  found  in  America. 

Sp.  2.    Daphnia  cristata,  Sars. 

Compressed,  long.  Head  acute  in  front,  strongly  crested,  lower 
margin  nearly  straight.  Dorsal  line  of  body  little  curved,  spine 
long  in  the  young,  strongly  curved.  Head  of  male  smaller,  flagel- 
lam  of  antennule  twice  as  long  as  the  setaB;  first  foot  well  clawed. 
Length  of  female  1.33  mm. 

Sp.  3.    Daphnia  cucallata,  Sars. 

Very  like  the  above,  but  the  margin  of  head  is  not  straight  be- 
low, is,  however,  extremely  variable  and  ends  in  a  sharp  angle.  The 
tyelies  nearly  midway  between  the  heart  and  the  end  of  the  head 
ttid  near  the  lower  margin.  The  two  anterior  processes  of  the 
abdomen  are  united  for  most  of  their  length.  The  flagellum  of  the 
male  antenna  is  about  as  long  as  the  terminal  setae. 

D.apkata^  Kurz,  seems  to  be  a  large  variety  lacking  the  sharp 
spine  of  the  head.  In  the  main  it  agrees  quite  well.  Although  the 
post-abdomen  is  broader  than  figured  by  Mueller,  the  number  of 
^th  corresponds  with  Sars'  description. 

Sp.  4.    Daphnia  kalbergensis,  Schoedler. 
(Plate  U.    Figs.  1—3). 

Form  oval,  spine  long.  Head  high,  compressed,  enormously 
elongated,  beak  obtuse.  Eye  small.  Abdominal  processes  not 
united.  Caudal  claws  ornamented  with  small  setae.  Antennae  of 
nule  with  a  short  fiagellum.  Length  of  head  nearly  equal  to  that  of 
Wj  exclusive  of  spine. 

D.  tUrea  of  Kurz  seems  not  improbably  a  varietal  form  of  the 
abort  thoagh  the  crest  is  lower,  the  size  is  less  and  the  post-abdo- 
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men  is  more  dender  and  has  fewer  teeth;  the  diGforencee  en,  he 
erer,  hardly  specific* 

I  am  not  convinced  that  either  D.  cederHromii^  Schoedler,  or 
rehrocurpat  Forbes,  are  really  distinct  species,  althoagh  the  latl 
with  its  more  strongly  crested  head,  is  said  also  to  haye  a  serial 
teeth  on  the  terminal  claw.  Perhaps  it  forms  with  D.  oederst 
mii  the  fifth  and  extreme  phase  of  this  group. 

Since  writing  the  above  account  of  Daphnia  kalbergensiB  t 
truly  monstrous  species  has  come  to  light  in  the  vicinity  of  M 
neapolis.  The  opportunity  is  thus  afforded  to  verify  the  snspid 
expressed  above  that  a  number  of  species  must  be  united  under  t 
name.  P.  E.  Mueller  gives  the  following  measurements  for  D.  k 
bergensiB:  head 0.9 — ^l.dmm.,body  1.0 — Llmm.,  spine 0.7— 0.75iii 
Eurz  for  his  D.  vitrea  gives  a  length  of  0.85  mm.  plus  0.S5  mm.,i 
length  of  the  spine.  Judging  from  his  figure,  the  head  wonUn 
measure  over  0.85  mm. 

Forbes  says  of  his  D.  retrocurva  that  the  head  is  two  tibirii 
long  as  the  body. 

Our  specimens  measured  as  follows: 

No.  1.  1.6  mm,  head  somewhat  more  than  half  the  body  and  i 
most  exactly  like  D.  vitrea  in  form. 

No.  2.  Head  0.6  mm.,  body  0.9  mm.,  spine  0.5  mm.;  about  9 sa 
spines.    Head  in  this  case  moderately  curved  upward. 

No.  3.  Head  0.95  mm,t  body  0.95  or  less,  spine  0.5  mm.;  ortl 
head  as  long  as  or,  indeed,  considerably  longer  than  the  body  ai 
directed  upward. 

The  males  have  the  crest  much  lower,  the  spine  longer,  and  tl 
form  of  antennules  figured  by  P.  E.  Mueller.  In  the  older  femsl 
the  beak  is  elevated  above  the  antennules,  as  remarked  by  Forh 
but  in  smaller  individuals  there  is  very  little  difference  betwe 
our  specimens  and  Mueller's  figures. 

The  claws  of  the  post-abdomen  have,  besides  the  row  of  fine  tee 
mentioned  by  Mueller,  a  cluster  of  sharp  teeth  just  at  the  bssa. 

Found,  together  with  typical  D.  galeata  and  the  rounded  form, 
a  small  deep  lake  or  expansion  of  a  creek  not  far  from  Medici 
lake,  Hennepin  county,  Minn. 

Sp.  5.    Daphnia  magniceps,  (Sp.  n.) 

(Plate  U.    Fig.  15). 

The  peculiar  form  figured  in  the  Tenth  annual  of  this  snr^ 
seems  indubitably  new  and  is  distinguished  by  the  peculiar  sbo^ 
shaped  head,  which  is  scarcely  crested  but  is  broadest  bqrond 
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middle.  The  spine  is  long,  the  claws  smooth,  the  abdominal  pro- 
cesses united  and  the  shell  transparent.  The  eye  is  near  the  end 
of  the  rounded  head  and  is  large;  the  pigment  fleck  was  apparently 
absent.  Found  with  Daphuia  minnehaha  in  a  shallow  swampy 
pool  in  autumn. 

Family  Bosminid^. 

The  sole  genus  of  the  family,  Bosmina,  contains  over  a  dozen 
nominal  species  which  are  among  the  most  difficult  to  define  of 
any  cladocerans.  The  number  is  here  reduced  to  nine  and  the 
probable  position  of  the  rejected  species  is  indicated.  This  is  not 
done  because  the  author  presumes  upon  the  slender  material  at 
hand  to  revibe  the  genus;  but  simply  from  the  fact  that  the  descrip- 
tions of  the  earlier  writers  do  not  permit  a  proper  discrimination; 
so  that  this  necessity  is  entailed  upon  any  one  who  would  give  a 
birds-eye  view  of  the  members  of  the  genus.  The  B.  diaphana  is 
founded  upon  a  different  twist  in  the  antennules  and  no  hesitancy 
is  felt  in  uniting  it  with  Sars^  B.  lilljeborgii.  The  other  species^ 
B.  breviroetris  and  B.  nitida,  are  omitted  simply  because  there 
seems  to  be  no  way  of  separating  them  satisfactorily  from  B.  mari- 
time and  B.  obtusirostris  respectively.  Three  species  have  been 
fonnd  in  Minnesota,  but  practically  no  attention  has  been  given  to 
the  genus  here. 

Bosmina  macrorhyncha  found  in  Egypt  is  not  here  included,  its 
description  being  inaccessible  to  me. 

B.  laevis,  Leydig,  seems  simply  a  smooth  condition  of  other  spe- 
cies. Whether  B.  curvirostris,  Leydig,  is  or  is  not  valid  must,  so  far 
tt  I  am  concerned,  remain  at  present  doubtful. 

Genus  Bosmina, 

A.    Shell  extending  into  a  spine  behind. 

(*)  Anteone  cnrved  outward. 

1*   Bosmina  comvia,  Jorlne. 
(^)  Antenuse  not  curved  ontward, 

!•    Shell  reticalated,  at  least  in  rart 
"^  Flagellnm  midway  between  eye  and  the  sensory  setae  of  antennae. 
*•    Bomnina  longiroatriMt  Mueller. 
"^  Flagellum  nearer  eye. 
^    Boimina  marUima,  P.  E.  Mueller. 
^«    BoBmina  lonijispina,  Leydig.  (B.  hrevlrostrls  ?) 

II.    Shell  striate. 

^  AntennaleH  long. 
6 
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5.  Uonnina  6triata ,  Herrlck . 
tt  Antennales  short. 

*  RoBtiam  long. 

6.  liOBmina  kicustrU,  Sars. 
♦•  Rostrum  short 

7.  Bosmina  obtusirostris,  SATt.    (B.  nitida,  Sars?) 

B.     Shell  not  spiaed  behind. 

(a)  Shell  strongly  arched  above. 

8.  Boamina  lUUchorgii,  a&n,  (B.  diaphana?) 

(b)  Shell  moderately  carved  above. 

9.  Botmina  mierops,  P.  E.  Mueller. 
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Gonceruinfi:  the  identification  of  Bosmina  longispina,  Leydig, 
with  B.  brevirostris,  P.  E.  Mueller,  it  must  be  said  that  the  bow  is 
drawn  at  a  venture,  for  Mueller,  in  his  paper  on  the  Gladocera  of 
Swiss  Lakes,  in  a  fit  of  absent-mindedness  refers  to  B.  lacustris,  P. 
E.  Mueller,  citing  p.  149  of  Danmark^s  Gladocera.  On  the  page  in 
question  are  descriptions  of  B.  maritima  and  B.  brevirostris  of  which 
the  latter  is  probably  the  one  meant.  Sars*  B.  lacustris  seems  quite  W^Ti 
different,  being  strongly  marked  by  longitudinal  lines,  while  Leydig 
says  of  B.  longispina  '^shell  striped  and  small  reticulate,*^  and  P.  K 
Mueller  says  in  B.  brevirostris  the  shell  is  ^^utydeligt  reticalerer 
i.  e.  indistinctly  reticulate. 

The  three  species  so  far  identified  in  America  are  B.  longiro^ris, 
of  which  a  figure  is  given  (plate  J,  fig.  2,)  B.  cornuta  and  B.  striata, 
which  may  possibly  be  yet  identified  with  one  of  the  European  spe- 
cies, though  it  seems  improbable.  I  have  also  seen  a  species  like 
L:ydig*s  B.  Isevis,  but  considered  it  a  smooth  variety  of  B.  longi* 
rostris. 

FAMILY  LYNGODAPHNID^,  Sars,  1861;  Herrick,  1881. 

• 

This  is  a  rather  small  family  with  seven  genera  of  minute  ax^^' 
mals  which  are  abundant  only  in  summer.     Many  and,  inde^' 
most  ol  the  species  are  among  the  rarer  of  fresh-water  crustace^^^ 
of  this  group,  and  a  few  are  among  the  rarities  which  only  now  ^'*'^ 
then  reward  the  collector.    This  family  undoubtedly  is  the  li'^'f 
connecting  the  Daphnidae  with  the  Lynceidae,  relationships  to  wlx^^ 
are  expressed  by  Macrothrix,  on  the  one  hand,  and  Lyncodaphi^^^ 
on  the  other. 

The  rank  of  this  group  as  a  family  must  be,  of  course,  a  ma 
largely  of  opinion.    Sars  was  the  first  to  adopt  this  view,  sustain 
by  certain  curious  transition  forms  leading  toward  Lynceidae. 
writers  seem  never  to  have  found  these  genera  and  the  group 
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incladed  with  the  Daphnidas.  The  writer,  apon  the  dis- 
of  the  Lyncodaphnia,  was  forced  to  regard  this  group  as  of 
lent  grade  with  the  above  mentioned  families  and  again  pro- 
ihe  family  name  Lyncodaphnidse.  ^ 

genus  Ilyocryptus  is  a  little  one  side  the  normal  course  of 
aily  and  seems  related  to  the  lynceid  genus  Leydigia. 
le  waters  of  the  northern  United  States  are  very  rich  in 
its  of  this  family. 

aberrant  family  Bosminidae  finds  its  only  connection  with 
yladocera  through  this  group  by  means  of  the  remarkable 
bhriz  (?)  pauper;  and  here  it  is  only  vaguely  hinted  at  in  the 
ted  antennules  and  angled  lower  margin  of  shell,  as  well  as 
«ence  of  certain  bodies  near  the  base  of  the  antennules.  It 
m  affirmed  that  none  of  the  LyLcodaphnidaB  have  an  ephip- 
L  e.  the  saddle-shaped  thickenin&c  of  the  shell  walls  to  in* 
.nd  protect  the  winter  eggs;  but  I  have  discovered  it  in  the 
Macrothrix  tenuicornis,  Kurz,  and  presume  it  may  occur 
ionally  in  others.  Eurz  says  that  Ilyocryptus  has  no  moult 
;  but  this  probably  refers  only  to  the  European  I.  sordidus. 
merican  species  differs  from  the  generic  description  given  by 
and  may  b^cdiff^rent  in  this  respect  also, 
bis  family  t^e  regularity  in  the  disposition  of  the  setae  on 
tennae  is  broken  and  the  fringing  of  these  hairs  perves  the 
le  of  specific  distinction.  The  antennules  are  alwi^s  long 
Hjuently  differ  considerably  in  the  sexes.  The  pigment  fleck 
iys  present  (Eurz  is  in  error  in  denying  its  existence  in  La- 
ra). In  many  forms  there  is  no  free  posterior  margin  of  the 
,  while  the  lower  is  generally  thickly  beset  with  movable 
The  Ly^codaphnidae  will  be  distinguished  from  Gerio- 
ia,  which  they  resemble,  by  their  motion,  which  is  a  succession 
ik  bounds,  while  the  broader  Geriodaphniae  hobble  along  as 
li  heavily  weighted  by  the  enormous  mass  of  eggs  with  which 
re  generally  laden.  The  abdomen  is  usually  short  and  the 
9  behind  the  terminal  claws,  but  in  Ilyocryptus  the  claws  are 
.nd  spinedfit  the  base.  In  the  American  I.  spinifer  the  anal 
ig  is  elevated  to  a  point  nearly  underneath  the  stylets,  and 
is  a  rudimentary  anal  caecum  as  in  Lynceids. 
i  males  have  the  opening  of  the  vasa  deterentia  in  front  of 
p.ws,  which  may  be  absent;  the  antennules  are  also  modified, 
longer  and  curved.    In  Lathonura  the  abdomen  is  elongated 

oiM  on  Some  Bfinnesota  Cladocera.    1881. 


68 


TWELFTH  ANNUAL  BSPORT. 


posteriorly  till  it  begins  to  suggest  a  transition  to  Polyphemu 
The  known  genera  and  their  distribution  is  as  indicated  below. 

Half  of  the  known  species  are  found  in  America;  ene  sixth  bei 
peculiar  to  it. 


1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 


GENKBA. 


Macrothrix 

LathODura 

Drepanothrlz . . . 
BtreblocercuB.. 
Acantholeberis 

Ofryoxus , 

LyDcodaphnia  ? 
Ilyocryptus 

Totals 


Total 
number 

of 
specleii. 


4 
1 
1 
1 
1 
1 
1 
3 


Europ- 
ean. 


3 
1 
1 
1 
1 
1 


Also    i  Only  in 
Amer-  (America 
lean. 


2 

1 


13 


10 


I 
1 


Tot 

Anie 

ica 


1.    Genus  Macbothbix,  Baird. 

Body  oval,  pointed  behind;  head  broad;  antennae  of  first  pair 
long,  nearly  straight,  beset  with  spines,  olfactory  threads  terminal; 
swimming  antennae  large  and  powerful,  propelling  the  animal 
by  bounds;  three-jointed  ramus  with  a  greatly  elongated  seta  which 
is  thorned  and  jointed;  labrura  with  the  basal  joint  enlarged, 
resembling  that  of  Lynceids;  first  foot  with  a  te>dk  in  both  sexes; 
last  foot  with  a  long  process  (respiratory  body) i^  abdomen  short; 
claws  short;  caudal  stylets  often  with  a  bush  of  hairs  at  tip.  The 
intestine  is  straight  and  without  caeca  in  front  or  behind. 

The  first  one  to  observe  a  member  of  this  genus,  apparently,  was 
0.  P.  Mueller  whose  Daphnia  curvirostris  is  usually  referred  to 
Macrothnx  laticornis. 

The  name  Echinisca  was  proposed  by  Lievin,  but  Macrothrix  was 
applied  by  Baird  in  1843.  Four  species  are  known,  three  of  which 
occur  in  America  and  without  doubt  the  fourth  will  ultimately  be 
found.  No  males  of  this  genus  were  known  till  1877  when  the 
male  of  M.laticornis  was  described  and  figured.  ^  Nearly  two  years 
later  the  male  of  M.  rosea  was  described  from  Wisconsin  by  E.  A- 
Birge.  Descriptions  of  the  male  ofLathonura  are  also  given  i^ 
both  the  above  mentioned  sources. 

Sp.  1.    Macrothrix  latieornis,  Jarine. 

(Plate  C.    Figs.  7,  8  and  9.) 

Daphnia  curvirostrlsi?),  muellkr. 
Monoculys  laticomU,  jurine. 
Lynccus  laticomis,  dbsmarest. 

Tg ruber  und  Welsmann,  Ueber  einige  neue  Oder  unvollkommen  gekannteDa 
niden.   Freiburg. 
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aeroihrixlatieomiM,  baibd,  Ann.  Mag.  Nat.  Hist. 

canthocerau  eurvirostria  it),  khokdlsb,  Eriohs.  ArchiT,  1S46. 

aphnia  cvrviroBtrU,  fisohbb. 

'aarothrix  latkomU,  lilljkbobo,  lbtdio,  baird,  p.  b.  mubllkr,  fric,  kubz, 

BAB8,  LUTz,  0LAU8  (Die  Schalondruse  d.  Daphnlen),  nobmait 
and  BBADT  (Monogr.  Brit.  Bntom.),  obubbb  and  wbumank, 
WB18MAKK,  (Beitrage  zar  Natargesehiohte  d.  Daph.) 

This  is  the  commonest  Earopean  species  and  is  the  type  of  the 
Qus,  showing  its  rather  conservative  position  by  the  broad  tip  of 
e  antenna  which  is  a  feature  exhibited  by  embryos  and  young  of 
her  species.  The  shell  has  a  warty  surface  and  is  toothed  above, 
lile  the  lower  margins  are  fringed  with  long  unequal  spines  in 
'oaps  of  threes  or  fours. 

The  form  is  roundish  with  a  blunt  posterior  angle,  the  ventral 
argin  being  regularly  curved.  The  antennules  are  short  and  en- 
rged  at  the  end.  The  form  is  an  irregular  pentagon;  a  pair  of 
ender  spines  sits  at  the  angle  near  the  base. 

The  swimming  antennas  with  the  seta  on  the  first  joint  of  3- 
)inted  ramus  very  long.  Post-abdomen  truncate  at  the  end,  short, 
oeterior  margin  beset  with  series  of  bristles. 

Length  of  male  0.5 — 0.6  mm.,  of  female  0.4  mm. 

This  is  the  smallest  of  the  genus  and  will  undoubtedly  be  found 
n  America. 

Sp.  ft.    Macrothrix  rosea,  Jurine. 

(Plate  C.    Fisrs.  5,  6. 11,  and  18.) 

^9noculu8  ro$eui,  jdbinb. 

Lyncew  roaetu,  dbsmabbst. 

Aiphnta  rosea,  H.  bdwabds,  jcjrbcll. 

ichinitca  rosea,  ubvik. 

^o^roChrtz  rosea,  baibd,  lilljbbobg,  p.  b.  mukllbb,  bibob. 

The  body  is  sub-oval,  terminating  behind  in  an  acute  angle;  the 
lower  margin  is  less  conspicuously  spined  than  the  last  or  the 
following;  the  antennae  are  but  slightly  dilated  at  the  end  and 
Dearly  straight.  The  longest  seta  of  the  antennae  is  longer  than 
in  the  last,  reaching  beyond  the  tips  of  the  terminal  setae;  abdo- 
men more  slender,  sinuate  in  front,  beset  with  short  hairs. 

Length  0.6  mm,  male  0.3  mm.  The  male  has  no  claws  on  the  end 
of  the  post-abdomen,  and  the  antennules  are  curved  and  elongated. 

Figures  5  and  13  are  copied  from  Birge. 
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8p.  3.    Mticrothrix  tenuicomis,  Kurz. 

(Plate  C.    Figs.  1 , 1  a,  2,  8,  and  12.) 
(See  Notes  on  Gladocera  of  Minnesota,  p.  245.) 

The  body  is  oval,  produced  posteriorly  inja  sharp  point;  the  ab- 
domen is  strongly  arched,  while  the  apper  oatline'of  the  head  is  a 
regular  curve  or  slightly  extended  in  front  fof  the  eye;  the  anten- 
nules  are  long,  nearly  straight  and  a  very  little  narrowed  toward 
the  end,  just  in  front  of  which  is  a  series  of  short  teeth;  there  is  no 
lateral  spine,  but  a  strong  terminal  one  in  addition  to  the  sensory 
filaments;  the  pigment  spot  is  large,  the  eye  small  and  the  lobus 
opticus  well  separated  from  the  ganglion;  the  antennse  have  a  very 
powerful  basal  joint;  the  elongated  seta  is  veryj^stout  and  densely 
spiny,  with  a  tooth  at  its  flexure;  two  of  the  terminal  setae  are 
spiny,  for  the  basal  half;  the  valves  are  beset  with  veryllong  spines 
in  sets  of  three  each,  all  having  different  positions;  the  abdomen  i» 
nearly  as  in  M.  rosea,  but  the  posterior  margin  has  a  series  of  long 
sharp  teeth;  the  mandibles  are  nearly  completely  exposed  by  tbe 
arched  anterior  margin  of  the  valves. 

The  labrum,  in  this  species,  is  an  odd  link  between  that  of  tbe 
Daphnidas  and  Lynceidse.  The  basal  segment  is  greatly  enlarged 
and  is  sub-triangular  in  outline,  with  a  movable  lip  attached  to  the 
inner  free  face;  the  typical  daphnoid  structure  is  preserved,  but  the 
enlarged  salient  angle  of  the  basal  portion  shows  how  the  transi- 
tion to  the  great  triangular  labrum  of  Alona,  etc.,  is  made,  i^ 
young  specimens  the  head  is  proportionately  larger,  the  antennules 
are  broader  at  the  tip,  and  the  dorsal  outline  is  {less  convex;  the 
marginal  spines  of  the  valves  are  also  proportionally  larger,  as  are 
the  appendages  of  the  first  and  last  pairs  of  feet.  This  is  one  of  th<^ 
largest  species  of  the  genus,  0.75  mm.  being  the  length.  Thi* 
is  very  close  to  M.  rosea  but  seems  distinct. 

This  form  is  quite  common  about  Minneapolis,  Minn.,  but  is  n^^ 
yet  noted  elsewhere  in  America. 

Sp.  4.    Macrothrix  pauper,  Herrick. 

(Plate  C.    Fig.  4.) 

This  species  is  described  from  a  single  specimen'from  L.  Minne^ 
tonka,  and  I  can  add  nothing  to  the  very'meager^notice  given 
then.  ^ 


1  Notes  on  some  Minnesota  Cladocer^.    18S1.    C.  L.  Herrick. 
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The  body  is  broad  and  very  narrow,  the  lower  oatline  is  anfi^led 
and  nearly  unarmed;  the  pigment  fleck  and  eye  are  small  and  ap- 
proximated; antennnles  Tery  long  and  curved  backward  and  out« 
ward;  abdomen  short,  ciliate  below;  claws  short,  ciliated.      This 
female  had  a  foil  complement  of  eggs  but  the  antennae  resemble 
those  of  a  male.  This  is  unasually  interesting  and  should  be  redis- 
eorered  and  studied;  for  there  seems  to  be  some  affinity  between 
this  species  and  Bosmina,  and  it  is  probable  that  it  requires  to  be 
distinguished  generically  from  Macrothrix. 

n.    Gsmxs  Lathokuba,  Lilljeburg. 

The  form  is  oval ;  the  head  is  curved  more  than  in  Macrothrix 
and  the  shell  is  more  obtuse  behind,  sinuate  below  where  it  is  beset 
with  short  spines  anteriorly;  first  antennse  long,  straight;  second 
antennffi  with  five  setse  on  each  ramus;  only  four  pairs  of  iieet  ap- 
parent; abdomen  short,  prolonged  upward  to  the  insertion  of  the 
eaodal  stylets;  male  similar  but  smaller. 

Sp  1.    liathonura  rectirostris,  0.  F.  Mueller. 

(Plate  D.) 

i>^hniarectUro8tri8t  o.  f.  murllrb. 

PotUhea rectiro^trU,  Kocii,  Deutsch land's  Krust.,  etc. 

^hnia  braehuura,  zxDDACH,  Syn.  Crust,  prussioorum.      lievin.   Die  Branch,  d. 

Danzfger  Ge^rend. 
Aiphitto mystoeina.  FISCHER.  8t.  Petertb.  Brancbiop. 
^•^itkoitura  recHrottrto.  lilubboro,  De  Crust,  ex  ord.  trlb. 
'^"•ttteareftrirortrii,  lkyoio,  Naturg.  d.  Dapb. 
^'OtAomira  rertiroatrte,  KOKMAK  and  brady.  Monogr.  Brit.  Bnt. ;    p.  e.  muelleb, 

Danmark's  Ciadocera. 
^^Oionura  spinona,  scboedler,  Branchtop.  d.  Vmg.  v.  Berlin. 
'*<v<t^rectiro(ftrfo,  ORUBBB  and  wkismann.  Ueber  einige  neue  od.  unTollk.  ge- 

kannte  Dapb. 
^fconuro  reetirostrh,   biboe«  Notes  on  Ciadocera.    hbbrick.  Notes  on  Minnesota 

Ciadocera. 

The  only  species  of  the  genus  is  distributed  probably  over  the 
^niire  northern  temperate  zone.  It  has  been  found  in  America  at 
Cambridge,  Mass.,  and  in  the  vicinity  of  Minneapolis,  at  both  of 
which  places  it  is  very  rare. 

The  form  is  a  rather  quadrangular  oval,  the  head  being  strongly 
•whed  to  the  beak  which  b  much  farther  posterior  than  in  Macro- 
™x,  in  this  respect  resembling  the  Daphuidae;  the  eye  occupies 
the  center  of  the  lower  part  of  the  head  marjfin,  and  is  of  moderate 
«ize;  the  pigment  fleck  is  near  the  base  of  the  antennules  and  well 
removed  from  the  eye;  the  antennte  are  straight  and  long,  with  a 
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sensory  bristle  near  the  base  in  front  and  two  bristles  a  third  from 
the  end;  the  second  antennas  are  famished  with  a  powerful  basal 
joint,  while  each  of  the  main  subdivisions  of  the  rami  has  its  bristle, 
which  are  nearly  equal;  two  of  the  terminal  setae  are  toothed  foi 
the  basal  half  and  pectinate  distally,  but  the  others  are  feathered 
throughout;  the  four- join  ted  ramus  has  a  spine  on  the  second  joiot 
and  a  longer  one  at  the  end,  and  all  the  joints  of  both  rami  are  orna' 
mented  with  triple  series  of  spines;  the  maxillse  are  three-spmedai 
the  end  and  are  in  almost  constant  motion;  the  first  pairs  of  feet 
have  curious  comb-like  bunches  on  some  of  the  setae;  the  abdomeo 
is  very  short  and  terminates  in  inconspicuous  teeth,  the  posterior 
part  of  the  abdomen  being  ornamented  with  teeth  flattened  longi- 
tudinally  so  as  to  look  like  spines  from  the  side;  the  last  foot  is 
simple  but  bears  a  large  appendage;  the  posterior  third  of  the  shell 
is  fringed  by  extremely  minute  spines,  but  anteriorly  by  lanceoiat( 
stiff  spines  flattened  longitudinally  like  the  spines  of  the  abdomen 
the*  caudal  setae  are  seated  on  a  high  prominence  of  the  abdomen 
and  are  fringed  along  their  whole  length,  not  merely  at  the  end 
The  female  is  1  mm.  long,  the  male  0.5 — 0.6  mm.,  in  which  sex  th 
antennules  have  more  numerous  lateral  bristles,  the  first  foot  ha 
a  claw  and  the  back  is  less  elevated.  The  semen  bodies  are  irrc 
gularly  round  with  small  nuclei. 

III.    Genus  Stbbblooeecus,  Sars. 

In  form  like  Macrothrix  laticornis,  head  terminating  in  a  Ion 
rostrum  bearing  the  long,  twisted  antennules.  Antennules  vei 
large,  curved  backward  and  outward.  Head  not  separated  by 
destinct  depression  from  the  body,  very  high,  slightly  arched  BboV 
abrubtly  curved  below  with  spines  upon  the  margins.  The  antei 
nae  are  large;  four-jointed  ramus  much  the  longer,  with  four  seU 
Labrum  with  a  large  process.  Post-abdomen  as  in  Macrothrix  la^ 
cornis.  Eye  near  the  beak  ;  pigment  fleck  small,  below  it  at  t' 
base  of  the  antennules.  Length  .33  mm.  S.  minutus  is  the  on 
species. 

Our  Macrothrix  pauper  seems  a  near  approach  to  this  genu 
both  have  a  strong  spine  or  claw  on  the  first  foot  which  projec= 
beyond  the  shell,  but  there  are  many  differences.     M.  pauper 
1  mm.  long. 
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lY.    QxKUS  Drspahothbix,  Sars. 

The  head  not  separated  from  the  valves  by  a  depression;  fornices 
moderate;  rostrum  rather  acute,  distant  from  the  anterior  edge  of 
the  valves.  The  form  is  subrotund;  reticulate^  with  the  margins  of 
sbell  fringed  below  bjf  long  movable  spines;  pigment  fleck  present; 
Bwimming  antennse  with  three  ciliated  setae  on  the  4-jointed  ra- 
mus, the  3-jointed  ramus  with  its  basal  joint  armed  with  an  un- 
jointed,  strong,  spinous  seta  and  four  ciliated  setae  on  the  remain- 
ing joints.  The  post-abdomen  is  broad.  The  male  has  longer  an- 
tennae and  a  hook  on  the  first  foot. 

Sp.  1.    Drepanothiix  dentata,  Euren. 


(Plate  C.    Fig.  14.) 


AaxnthoUberia  dtiUata,  bubxn. 
DrepoiiotArfx  teUgtra,  sabs. 
I>njKmothrix  hamata. 


This  animal  is  only  0.5  mm.  in  length.  The  antennules  are 
Uierally  curved  in  the  middle  and  ornamented  with  notches  on  the 
oarfrms;  the  pigment  fleck  is  quadrate  and  rather  large;  the  post- 
^omen  is  truncate  at  the  end,  convex  behind  and  ornamented 
with  a  series  of  smail  spines.    Only  found  in  Scandinavia  as  yet. 

y.  Genus  Aoaniholebbbis,  Lilljeborg. 

Head  separated  by  a  depression  from  the  body,  with  fornices 
«boTe  the  base  of  the  swimming  antennae;  rostrum  erect,  rather 
^Qte;  shell  oblong,  truncate  behind,  ciliate  below  with  long  setae; 
'^aia  present;  antennules  rather  long,  movable,  sensory  setae 
terminal,  bifid  at  the  apex. 

The  tri-articulate  ramus  has  a  long  spiny  seta  on  the  basal  joint; 
^^tsii  pairs;  no  abdominal  process;  post-abdomen  wide,  large;  in- 
^^ine  without  caeca. 

Sp.  1.    A  cantholeberis  curvirostriSy  Mueller. 

^phnia  curviroBtrUi,  o.  P.  mubllkr. 
-Aranthocercwi  rigidxjtt,  schobdlbr.  libvin. 
-i^ranthokheris  curviroatrin,  lilljeboro,  p.  e.  mubllbb. 

This  species  of  a  genus  approximating  the  Lynceids  has  not  yet 
"^n  fjund  in  A  merica  but  is  to  be  expected. 

The  abdomen  is  rounded  toward  the  end  and  spiny  posteriorly: 
the  terminal  claws  are  furnished  with  two  strong  teeth  at  the  base, 
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vm.    Gfiinjs  Ilyoobyptus. 

Form  compact,  short;  head  short,  triangular,  with  large  fom 
forming  a  roof  over  the  head;  the  posterior  margin  of  shell  nearl 
long  as  the  inferior;  lower  angle  a  broad  curve;  antennules  i 
jointed,  basal  joint  very  short,  second  joint  straight,  rather  Ic 
setae  terminal,  but  one  seta  near  the  base;  the  four-jointed  rai 
of  the  antenna  with  but  three  (terminal)  setae;  six  pairs  of  feet, 
pair  rudimentaiy;  tail  large,  as  in  Lyncodaphnia,  anus  eleva 
intestine  straight,  without  caeca,  but  an  expansion  near  the  reel 
sometimes  simulates  one;  the  margin  of  the  shell  is  bordered  ¥ 
long  spines,  which  may  be  branched  or  simply  pectinate.  Thei 
often,  perhaps  generally,  a  failure  to  entirely  remove  the  moal 
shell;  when  this  occurs,  the  newly-formed  shell,  from  each  m( 
remains  under  the  older  ones  till  the  animal  seems  to  be  wear 
six  or  more  overcoats,  and  the  spaces  so  formed  become  filled  ^ 
algae  and  filth  till  the  animal  is  no  longer  able  to  swim.  P. 
Mueller  and  Eurz,  who  seem  to  have  seen  only  I.  sordidus  ag 
that  Ilyocryptus  can  not  swim,  but  poles  along  in  the  mud  on 
bottom  by  means  of  antennae  and  abdomen;  our  I.  spinifer,  on  i 
other  hand,  swims  freely  till  loaded  up  with  old  clothes  and  fil 

This  genus  is  also  closely  allied  with  the  Lynceidae. 

Sp.  1.    Ilyocryptus  sordidus,  Lievin. 

(Plate  C.    FifTs.  15, 16, 17.) 

Acanthocercus  8ordidu»,  libvin,  leydio. 

Uyijcryptma  aordidttSf  sabs,  nobmank,  p.  b.  muelleb,  kubz. 

Body  higher  than  long;  head  small,  terminating  anteriorly 
almost  a  right  angle;  posterior  part  of  the  shell  margins  cove 
with  branching,  thorny  spines;  antennules  cylindrical;  anteni 
short:  four-jointed  rami  with  no  lateral  setae;  post-abdomen  lai 
broad;  terminal  claws  with  two  spines  at  the  base;  anus  in 
middle  of  the  posterior  margin,  which  is  very  heavily  armed  v 
spines;  a  hairy  abdominal  process  is  present  according  to  Kurz. 

There  are  no  anterior  caeca  (ray  statement  that  P.  E.  Mae 
described  such  caeca  was  an  error;  see  Notes  on  Cladocera  of  Mi 
p.  246). 
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Sp.  2.    Ilyocryptus  spinifer,  Herrick. 
(Plate  C.    Fijfs.  18— 19.) 

Usually  longer  than  high;  head  rounded,  almost  exactly  like  L 
sordiduB,  but  the  form  of  the  post-abdomen  differs  a  little  in  the 
iiigher  situation  of  the  anns  and  the  great  elongation  of  foar  or 
fiye  of  the  lower  spines  of  the  posterior  margins;  the  margins  of 
the  shell  are  beset  with  pectinate  setse  which  do  not  branch.  The 
nearest  approach  to  branching  setae  yet  seen  are  figared  on  plate  C^ 
iig.l8a;  this  consists  in  the  oatgrowth  of  a  spine  from  near  the 
bise,  and  such  setae  are  found  only  on  part  of  the  posterior  margin. 

It  seems  that  oar  form  is  rather  close  to  L  sordidas  though 
deirly  distinct 

This  species  occurs  in  many  of  our  lakes,  and  is  found  most  fre- 
quent in  late  summer. 

Sp.  3.    Ilyocryptus  acutifrons,  San. 

This  species  is  only  mentioned  in  the  appendix  to  the  paper  of 
San  on  the  Cladocera  from  the  vicinity  of  Christi&nia.  The  follow- 
ing is  a  condensation  of  the  description. 

Head  large,  acute  in  front.  Shell  truncate  behind,  with  shorter 
>ete  behind  than  below.  Antennules  shorter  and  thicker  than  in 
L  sordidus.  Antennae  long  and  robust.  Abdomen  with  a  short, 
obtase  process.  Post-abdomen  shorter  than  in  I.  sordidus,  posterior 
margin  continuous,  anus  terminal;  caudal  claws  straight,  very  long, 
with  two  minute  basal  spines.  Pigment  fleck  almost  touching  the 
^ye.   Length  less  than  in  I.  sordidus. 

This  species  seems  in  some  respects  more  like  a  true  lyncodaph- 
Aid  than  either  ot  the  other  species.  It  is  doubtful  if  it  belongs 
here. 

FAMILY  LYNCEIDtE. 
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Out  of  the  fourteen  genera,  two  (or  perhaps  only  one)  are  nc 
yet  known  from  America,  while  one  is  restricted  to  it.  The  Amei 
ican  species,  45  per  cent  of  which  are  new,  aggregate  72  per  cem 
of  the  European.  54  per  cent  of  all  the  known  species  are  Amer- 
ican, and  most  of  these  have  been  found  within  a  range  of  ten  miles 
of  Minneapolis.  It  is  probable  that  the  number  of  species  peculiar 
to  America  is  too  high  proportionately  rather  than  the  reverse,  and 
the  comparatively  high  per  cent  of  new  species  is  due  to  an  actoal 
larger  fauna  in  the  New  World,  while  many  Old  World  species 
remain  to  be  identified.  A  few  of  the  European  species  are  verj 
likely  synonyms,  permitting  farther  reduction. 

This  family,  which  is  numerically  the  largest  among  the  Clado- 
cera,  is,  in  the  main,  well  limited,  though  there  are  transitions  to- 
ward the  Lyncodaphnidse,  which  are  quite  direct.  The  genera 
Ly ncodaphnia,  Ofryoxus  and  Ilyecryptus  lead  toward  the  Lynceids 
unmistakably.  Most  of  the  members  of  this  family  are  small,  com- 
paratively few  exceeding*  one  millimeter  in  length.  The  head  is 
covered  with  an  arched  shield,  which  frequently  passes  with  no  in- 
dentation into  the  shell  of  the  body.  This  head-covering  generally 
extends  forward  and  downward  to  form  more  or  less  of  a  sharp 
angle  in  front,  while  in  several  genera  it  is  simply  rounded  in  front. 
It,  in  either  case,  arches  over  the  more  fleshy  lower  side  of  the  head 
from  which  hang  the  two  short  antennules  and  the  labrum,  while 
the  strong  two-branched  antennae  spring  from  well  up  under  its 
posterior  expansion.  The  rounded  sides  of  this  shield,  which  pro- 
tect the  insertion  of  the  antennae,  are  called  the  fornices.  Abore 
the  insertion  of  antennules  is  a  dark  fleck  lying  near  or  on  the 
lower  angle  of  the  brain;  this  is  the  larval  or  nauplius  eye,  whicl 
is  the  first  to  appear  in  all  these  small  Crustacea.  This  macule 
nigra  is  not  infrequently  as  large  as  the  eye  itself,  *  or  even  largel 
and  in  one  genus  it  is  the  only  visual  organ.  The  antennnle 
are  small  and  bear  on  the  end  several  sensory  filaments  as  well  a 
a  lateral  flagellum.  The  antennules  of  the  male  differ  very  littl 
from  those  of  the  female.  The  labrum  is  furnished  with  a  process 
which  is  triangular  or  semicircular  and  is  usually  larger  than  tfa 
terminal  portion.  The  mandibles  are  as  in  Daphnidae  but  usuall 
shorter.  Maxillae  are  often  conspicuous,  but  the  first  pair  of  fei 
serve,  by  a  slight  alteration  at  the  base,  the  same  purpose.  Thei 
is  rarely  an  indication  of  the  sixth  pair  of  feet,  and  the  antenn 
have  both  rami  three-jointed.    The  terminal  part  of  the  body,  < 


*  The  name  "Lynceus"  is  derived  from  that  of  the  son  of  Aphareus  who  was  fame 
for  the  sharpness  of  his  vision. 
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pof^abdomen,  is  asually  enlarged,  and  the  anal  opening  is  near  its 
bise;  the  armature  is  usually  considerable.  The  form  of  the  post- 
abdomen  is  one  of  the  best  criteria  for  distinguishing  genera  and 
apeeies — a  process  often  attended  with  much  difficully. 

The  shell  is  of  various  forms,  frequently  beautifully  sculptured. 
The  number  of  eggs  produced  at  onetime  is  limited,  and  the  winter 
eggB  are  very  often  laid  in  the  brood-cavity  with  no  preparation  of 
the  shell  previous  to  it,  in  other  words,  the  ephippium  may  be  ab- 
sent On  the  other  hand,  sometimes  the  shell  is  considerably  modi- 
fied, and  generally  there  is  a  deposit  of  dark  pigment  in  the  upper 
part  of  the  shell.    The  males  are  very  rare  and  until  recently  few 
were  known.      The  diligence  of  Kurz  has  added  a  great  many,  and 
we  now  have  a  fair  idea  of  the  sexual  variations.    These  consist 
uaiially  in  a  narrower  body  and  shorter  beak,  in  a  strong  hook  of 
diitin  on  the  first  foot  and  certain  modifications  of  the  post-abdo- 
nen.  The  hook  mentioned  is  simply  an  enlargement  of  one  of  the 
tenninal  bristles  of  the  foot,  and  serves  to  fasten  the  animal  to  the 
ayi  of  the  female.     In  one  American  species  of  Pleuroxus  we  find 
in  approach  to  this  structure  in  the  female — an  interesting  example 
of  inheritance  of  sexual  peculiarities  across  the  sexes.    The  altera- 
tioDa  in  the  form  of  the  post-abdomen  consist  in  a  narrowing  or 
txeafation  of  that  organ  to  permit  its  introduction  into  the  brood- 
carity,  and  in  some  forms  (Chydorus)  this  change  can  only  be 
Qflderstood  by  observing  the  form  of  the  shell  of  the  female  about 
to  produce  winter  eggs.    In  general,  as  in  other  Cladocera,  males 
tte  found  only  at  the  period  when  the  females  are  sexually  perfect. 
The  ordinary  method  of  reproduction  is  by  virgin-bearing  or  par- 
thenogenesis.   In  some  cases  it  would  seem  from  Weismann^s  ob- 
i^rrations  that  the  sexual  method  occurs  only  incidentally.    The 
<>rifice  of  the  male  organs  is  between,  or  anterior  to,  the  terminal 
dawi  of  the  post-abdomen  (Eurycercus  alone  excepted).  The  males 
We  Qsually  but  not  always  smaller.     Plate  E  gives  views  of  typical 
lijnceidae     Fig.  1  is  particularly  instructive;  for  in  it  the  details 
^kicb  can  be  asually  made  out  in  the  living  object  are  represented. 
The  following  points  may  be  especially  noticed.    The  large  size  of 
the  pigment  fleck,  the  large  antennules  ( A^ ),  the  keel  of  the  labrum 
(Lb.),  the  peculiar  modification  of  the  first  pair  of  feet  to  assist  the 
nuaillae  (not  shown)  which  are  exceedingly  small,  the  largely  de- 
veloped anal  gland  (A.  g.),  the  form  and  muscular  mechanism  of 
the  abdomen,  which,  however,  is  better  illustrated  by  fig.  10  of  the 
<une  plate.    Fig.  1  contains  an  embryo  seen  from  the  side  with  the 
putially  developed  limb.    Fig.  3  shows  the  appearance  of  a  differ- 
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ent  embryo  from  below  and  in  an  earlier  stage.  Fig.  2  illastn 
the  relation  of  the  brain  to  the  eye  and  the  very  small  optic  gai 
lion.  Fig.  9  of  plate  G  gives  details  of  the  feet  in  another  spec 
and  the  modifications  seen  in  the  male  of  the  same  species  are  si 
ciently  shown  in  fig.  1  of  the  same  plate,  which  also  well  illnstn 
the  various  sculpture  of  the  shell  displayed  by  this  group.  Figt 
4  and  9  of  plate  F  show  curious  modifications  of  the  post-abdoi 
of  the  male,  and  fig.  7  exhibits  the  structural  peculiarity  of  sexai 
perfect  females  which  is  correlated  with  it  or,  perhaps  we  may  i 
occasions  it. 

SUB-FAMILY  1.— EURYCERCIN^. 

A  single  species  constitutes  the  sub-family,  and  it  will  be  nee 
ary  to  point  out  only  those  points  which  are  distinctive. 

The  Eurycercinee  differ  from  the  true  Lynceidse  and  approach 
Lyncodaphnidse  in  having  the  digestive  tract  not  coiled,  with 
csBca  in  front  and  the  anus  at  the  end  of  the  post-abdomen.  H 
eggs  are  produced  at  once.  The  male  opening  is  at  the  base  of 
abdomen,  as  in  Sididse.  The  general  habitus  is,  however,  lync 
The  males  appear  in  autumn  or  when,  by  the  gradual  drying  u] 
the  water  or  other  causes,  the  continued  existence  of  the  animal 
threatened. 

I,    Genus  Eubyoeeous,  Baird. 
Characters  of  the  sub-family. 

Eurycercus  lamellatuSy  0.  F.  Mueller. 
(Plate  H,    Figs.  5-6.) 

LyneetuUtnuUatut,  MUELliBR.  EDWARDS,  KOCH,  ZADDAOH,  UBVIM,  LBTDIO.  ZIK 
Eurycercue  latneUatus,  BAIRD,  LTLLJEBOBG,  SCHOBDLRB,  P.  E.  MUBLLBR,  KURZ,  BI 

HRRBICK. 
Euryceretu  UUicaudatxu,  FISCHER,  SCHOBDLBR. 

A  gigantic  lynceid,  reaching  the  dimension  of  3  mm.  The  fi| 
of  the  male  given  will  sufficiently  illustrate  the  general  form, 
abdomen  is  broad  and  armed  behind  with  a  dense  row  of  saw-te 
The  eye  is  larger  than  the  rather  small  pigment  fleck,  and  the 
testine  is  bent  upon  itself  but  not  coiled.  The  last  foot  is  foan 
few  other  Lynceidae.  Acroperus  has  the  same,  and  Pleuroxus 
dens  also  has  a  rudimentary  sixth  foot. 


8TATB  GBOLOGIST.  81 


SUB-FAMILY  II.— LYNCEIN^. 

Intestine  coiled;  anus  near  the  end  of  the  post-abdomen;  open- 
ing of  vas  deferens  nearly  terminal.  There  are  no  anterior  caeca 
bat  luaally  a  single  anal  diverticle  of  the  intestine.  Rarely  or  never 
more  tiian  two  embryos  produced  at  once. 

Serebs  a. 

Held  or  dorsal  liDe  keeled  or  ridged ;  abdomen  long ;  shell  marked  with  diagonal 
itrls.  This  seetlon  Is  proposed  for  the  old  genera  Camptocereus,  Acroperus  and  Alo- 
lopils,  which  seem  te  form  a  natural  group  though  passing  directly  Into  Al  >  na. 

iL — Genus  Camptooebcus  {>Camptocercus^  Baird). 

This  easily  recognizable  genus  contains  two  groups,  each  with 
tereral  nominal  species,  which  are  distinguished  mainly  by  the 
vidth  of  the  post-abdomen.  In  both  the  shell  is  elongated,  more 
or  lets  quadrangular,  longitudinally  striate,  armed  behind  with  one 
to  four  minute  teeth.  The  head  and  back  are  keeled  and  the  former 
itrongly  arched.  The  antennules  rarely  extend  beyond  the  beak 
ioi  are  commonly  curred  laterally.  The  eye  is  proportionately 
malL  The  post-abdomen  is  long  and  furnished  with  a  lateral  row 
of  scales.  The  terminal  claws  ^ave  a  ningle  basal  spine  and  are 
Knrate.  There  is  an  ephippium,  and  the  male  opening  is  in  front 
of  the  terminal  claws. 

SuB-osiirns  1. — Acbopebus,  Baird. 

Post-abdomen  broad,  margins  parallel;  anal  teeth  very  minute 
lateral  scales  large  and  usurping  their  place.  Antennae  with  eight 
*te  O-    Three  species  arc  described,  one  of  which  is  very  abund- 
uit  in  Minnesota. 

Sp.  1  •    Acroperus  leacocephalus,  Koch. 
(Plate  E,  Fig.  5.    Plate  I,  Fig.  9.) 

h^oau  UuMcephalut,  KOCH,  FI8CHEB. 

^tnpenu harpm,  BAIRD. 

^mpenuteueoeephaluB,  eCHOBDLEB,  P.  B.  MUELLRB,  KUBZ. 

^ffOperuM  «p.,  BERBIGK. 

icropcnu  «lrialtw.  JURIME,   H.  EDWABDB,   LIEVIir,   LILLJBBORO,  LXTD70,  etC,  SeemS 

to  beloDR  here,  but  I  am  able  to  add  nothlnR  to  the  eluci- 
dation of  the  puzzle. 

Body  rounded  above,  angled  behind;  head  moderately  arched  and 

coated.    Lower  margin  of  the  shell  pectinate,  terminating  in 
6 
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two  teeth.  The  antennae  are  long  and  when  reflexed  the  seb 
reach  nearly  to  the  posterior  margin  of  the  shell.  The  posterzbr 
angle  is  not  always  as  prominent  as  shown  in  fig.  6. 

Sp.  It.    Acropems  angustatus,  Sars. 
(Plate  I.  FiR.  10.) 

Aeroperut  anguitatu$t  P.  K.  MUBLLXB,  KUBZ. 

This  species  is  distinguished  from  the  former  by  the  head,  which 
is  higher  and  very  strongly  arched.  The  dorsal  contour  is  nearly 
straight.  The  antennae  are  shorter.  The  form  of  the  post-abdomen 
of  the  male  is  less  different  from  that  of  the  female  than  in  the 
above.    The  length  of  both  species  is  about  0.7  mm. 

The  American  form  figured  in  fig.  6  of  plate  E  differs  from  both 
the  above  slightly.  The  head  is  carinated  and  incurved  almost  as 
ill  C.  angustatus;  the  antennae  fall  a  little  short  of  reaching  thi 
posterior  margin  of  the  too  low  and  oblong  shell;  there  is  an  ob 
vious  depression  between  the  head  and  body.  However,  in  the  mail 
there  is  close  agreement  with  G.  leucocephalus,  to  which  it  has  beeJ 
previously  referred.  There  is  always  a  rudiment  of  an  additions 
pair  of  feet. 

A.  cavirostris.  P.  E.  Mueller,  is  not  known  in  the  female  se:3 
The  male  has  a  twisted  caudal  claw. 

SuB-QBNUS  2. — Camptocercus,  Baird. 

Although  the  general  form  is  similar  to  the  last  section,  the  bod. 
is  usually  longer;  the  post-abdomen  narrows  toward  the  end;  tfa 
anal  teeth  exceed  the  lateral  row;  the  antennae  have  usually  bu 
seven  setae  (sif)- 

The  species  enumerated  are  so  closely  related  &s  almost  to  bafl 
definition. 

Key  TO  THE  SuB-QENCs  Camptocercus  (verus). 
Beak  pointed. 

(a)  Head  depressed. 

I.    Pigment  fleck  larger  than  the  eye. 

1.  C.  6wrcr^a/l^s.  8CH0KDLKB. 

II.    Pigment  fleck  smaller  thau  the  eye. 

2.  C  macrurus,  O.  F.  MUELLER. 

(b)  Head  directed  forward. 

3.  C.  rectirostris,  8CH0EDLEB. 

Beak  truncate  below. 

4.  C.  lati rosin's,  KCRZ. 
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r  is 


wham 


Beak  cleft  below  or  with  a  forward  projection. 

(t)  AntennnlM  tbortor  than  tbe  beak. 

5.    C.  MViborffii,  8GH0KDLKS. 

(b)  AntennnlM  loncer  tban  tbe  beak. 

8.    a  rolvndiM,  HXBKIOK. 

Sp.  1.    Camptocercus  biserratud,  Schoedler. 

(Plate  I.   Fig.  4.) 

Is  very  nearly  related  to  the  next,  from, which  it  is  distinguished 
diiefly  by  the  fact  that  the  pigment  fleck  is  larger  than  the  eye. 
Schoedler  overlooked  the  fact  that  in  G.  macrarus  there  is  a  lateral 
line  of  scales  on  the  abdomen,  and  relied  upon  that  character  to 
distitLguish  this  form.  (Schoedler  says  that  the  pigment  fleck  in  C. 
macrarus  is  smaller  than  the  eye,  P.  E.  Mueller  says  they  are  nearly 
equal,  while  in  our  specimens  they  are  much  smaller  or  nearly 
equal.)  If  much  variability  is  found,  Schoedler's  species  seems  to  rest 
on  a  slender  basis.  The  basal  spine  of  the  claw,  however,  seems  to 
be  peculiar  in  sitting  on  a  distinct  prominence. 


nal^ 


d: 

Ir 


8p.  2.    Camptocercus  macrurus*  Mueller. 

(Plate  E.    Fig.  10.) 

ll/HMUt  moencriM,  LILLJBBORO,  8GHOBOLBB,  P.  B.  MDBLLBB,  KUBZ,  BIBOB,  HBRSICK. 

This  universally  distributed  species  occurs  in  our  larger  bodies 
<^  water  and  is  not  rare,  though  hardly  abundant. 

The  body  is  long  and  nearly  rectangular;  the  head  strongly 
arched  and  keeled.  The  keel  of  the  head  is  extended  down  the 
whole  dorsal  line.  The  dorsal  line  is  moderately  curved,  while  the 
^eli  is  but  slightly  excavated  below.  The  head  extends  into  a 
Uunt  beak  looking  downward;  the  direction  of  the  head  is  some- 
what variable  (from  vertical  to  an  angle  of  about  30^).  The  eye  is 
^uch  larger  than  the  pigment  fleck;  the  antennules  are  shorter 
than  the  beaki  and  have  one  elongated  terminal  seta.  The  post* 
abdomen  is  very  long  and  has  numerous  anal  teeth  as  well  as  a 
^ral  row  of  scales.  The  basal  spine  of  the  claws  is  large  and  ser- 
^te,  the  claw  itself  being  nearly  straight  and  armed  with  an  in- 
creasiag  series  of  spines  to  beyond  the  middle.  The  lateral  scales 
of  the  post-abdomen  are  inconspicuous.  The  shell  gland  is  long. 
The  antennules  reach  to  almost  the  end  of  the  beak,  are  curved  and 
Wr  a  lateral  flagellum.  The  first  foot  of  the  female  has  a  sort  of 
hook  (branchial  sac?).  The  labrum  is  armed  with  teeth  on  the 
posterior  face  of  the  triangular  process.    The  intestine  is  very 

^ngly,  almost  twice  coiled.   The  lower  margins  of  the  vaUes  are 
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feebly  spined  for  three-fourths  their  length,  and  armed  with  {rom 
one  to  four  teeth  at  the  angle.    Length  0.8  mm.  to  1.0  mm. 

Sp.  3.    CamptOGercas  rectirostris,  Schoedler. 

(Plate  I.   FigB.  1— 3.) 

Ckxmpioeereus  rediro^rit,  flGHOHDUUK.  P.  X.  MYKLLBB,  KUBZ. 

Distinguished  irom  the  abore,  which  it  closely  resembles,  by  the 
form  of  the  head,  which  is  less  rounded  and  directed  anteriorly.  U 
hardly  exceeds  half  the  hight  of  the  body.  The  beak  is  sharp.  I 
am  not  sure  that  Weismann^s  figures  (I.  c,  plate  XI,  figures  13  and 
14)  really  belong  to  this  species,  for  the  drawing  of  the  post-abdo* 
men  does  not  agree  with  that  of  P.  E.  Mueller  fully.  Outline  copi» 
of  the  former  are  given  in  plate  I,  figs.  1  and  2.  The  male  has& 
hook  upon  the  first  foot.    Not  yet  recognized  in  America. 

Sp.  4.    Camptocercns  latlrostris,  Korz. 
(Plate  I,  FigB.  5-6.) 

C.  lUljeborffii,  P.  B.  MUEIXSB  (?). 

Closely  allied  to  the  next,  but  distinguished  by  the  position  of 
the  head,  which  is  a  little  less  depressed,  *and,  especially,  by  the 
truncate  beak.  The  dorsal  margin  is  convex  and  crested;  the  lower 
outline  is  also  convex.  The  claws  are  toothed  more  as  in  C.  macro* 
rus  than  the  following.  The  basal  spine  springs  from  the  claw 
itself  and  not  from  the  post-abdomen  as  in  the  next.  Length  0.1^ 
mm.  to  1.0  mm. 

Sp.  5.    Camptocerciis  Ulljeborgii,  Schoedler. 

(Plate  I.    Figs.  7— 8.) 

Head  depressed,  rounded  in  front:  beak  divided  at  the  end  by  tb 
extension  of  the  fornices.  The  terminal  claws  are  pectinate  f< 
their  entire  length,  and  the  basal  spine  is  seated  on  the  end  of  tt 
post-abdomen.  This  species,  in  the  main,  closely  resembles  ^ 
macrurus. 

Sp.  6.    Camptocercus  rotundas,  Herrick. 

The  second  of  the  two  species  found  in  America  is  this  shor 
strongly  carinated  form,  which  is  known  from  a  single  gatberin| 
It  differs  from  all  the  above  species,  with  which  it  agrees  prett 
well  in  shape,  by  its  more  compact  form;  high  dorsal  keel  (whic 
extends  the  entire  length  of  the  body);  the  long  antennules,  whic 
extend  far  below  the  beak;  and  the  somewhat  pointed  beak.    Tl 


8TATB  GBOLOQIBT.  85 

kead  is  mach  as  in  the  last,  bat  it  is  not  certain  that  the  beak  is 
eleft,  althongh  it  has  a  pecaliar  form  (not  indicated  in  the  figure) 
near  the  end.  The  length  is  0  J  mm.  The  terminal  setse  of  the 
antennales  are  very  unequal;  but  in  most  points,  as  in  the  armature 
of  the  post^ibdomeni  the  details  resemble  C.  macrurus. 

in. — QxKUS  Alokopsis,  Sars. 

This  curious  genus  includes  three  species  of  small  lynceids, 
which  exhibit  a  combination  of  characters.  The  form  of  the  beak 
tDil  head  is  like  that  of  Pleuroxus,  which  the  form  and  sculpture  of 
the  shell  otherwise  resembles.  The  back  is  extended  more  or  less 
inaknife-like  ridge  above,  thus  resembling  Acroperus,  a  resemblance 
highteoed  by  the  excavated  lower  margin*  The  form  of  the  post- 
tbdomen  approaches  that  of  Acroperus,  but  in  that  genus  it  is  of 
iboat  equal  width  throughout  and  in  this  it  rapidly  narrows.  The 
internal  organs  and  feet  are  of  the  typical  lynceid  form,  while  the 
a&tennsd  are  as  in  Pleuroxus. 

.  The  type  of  the  genus,  A.  elongata,  is  apparently  much  closer  to 
Aooperus  than  the  two  species  which  hiive  been  identified  in 
Averica. 

Shell  sub-rectangular,  high,  produced  into  a  ridge  above;  lower 
Qaigin  convex  anteriorly,  concave  behind;  beak  rather  longf  an- 
te&nales  slender;  antennae  with  eight  setae;  abdomen  long,  nar- 
loved  toward  end,  incised  at  the  extremity;  claw  rather  large,  with 
nedian  spines  and  a  basal  thorn;  third  foot  with  a  long  bristle. 
Male  smaller,  without  the  carina  above;  orifice  of  sexual  organs  in 
^i  of  the  claw,  which  is  removed  from  the  anterior  margin.  The 
J'OQiig  are  more  elongate  and  (sometimes)  have  hexagonal  reticula- 
%ii8  instead  of  the  usual  strong  diagonal  striae.    Motion  slow. 

Sp.  1.    Alonopsis  elongata,  Sars. 

-^^nmi  maerwruB,  LIBVIK. 
'^iTMiiu  maerunut  ZEKKMBL,  LBTDIO. 
'^^tmi  dongata,  BABa, 
'^^npenuinUrmediuB,  8CH0KDIJER. 
-^^^^optit  dongata,  P.  K.  MUKLLBB. 

The  shell  is  wide,  the  upper  margin  forming  an  even  curvei 
'^^^Uiifestly  angled  behind;  ventral  margin  nearly  straight,  ciliated 
^^Qghout,  with  a  single  tooth  behind.  Fornices  large;  head  nar- 
^^,  not  carinate.    Post-abdomen  compressed,  truncate  at  the  end, 

^^Kmed  with  a  series  of  marginal  spines  and  of  lateral  scales;  caudal 

daws  large,  with  a  single  spine  at  the  base  and  two  median  spines 

&>llowed  by  a  series  of  minute  setae. 
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This  form  I  bave  never  seen,  and  it  seema  somewhat  donbtfnf  that 
the  following  really  belong  with  it. 

Sp.  S.    Alonopals  latissliua,  Enrz. 
(Plate  E,  Fig.  8.    Plate  Q,  Figs.  1  and  9.) 

Body  ver>  high,  compressed,  with  a  high  dorsal  keel  orridgc; 
the  upper  outline  strongly  and  evenly  arched,  terminating  1» 
hind  in  no  angle;  lower  margin  almost  angled  at  the  anteriorthiii 
rounded  behind,  fringed  with  long  bristles  anteriorly,  with  Bbort 
ones  posteriorly.  Head  very  narrow;  beak  extremely  long;  foraica 
small;  antennules  nearly  as  long  as  the  beak,  straight  and  narrov 
pigment  fleck  smaller  than  the  eye.  The  abdomen  is  long,  somc' 
what  narrowed  toward  the'end,  where  it  is  deeply  cleit;  the  termini 
claw  is  furnished  with  a  large  and  small  basal  spine,  while  there  i 
an  increasing  series  of  spines  extending  to  the  middle. 

The  elongated  spine  of  the  third  foot  is  pectinate  and  reaehs 
nearly  to  the  posterior  margin  of  the  shell.  The  shftll  is  market 
by  few  strong  strife  which  are  diagonal  except  anteriorly  where  uf 
a  few  parallel  to  the  front  margin.  The  male  is  small  and  lub 
the  crest  on  the  back,  while  the  lower  margin  is  straight;  the  an 
tennse  are  longer  than  the  beak  and  differ  somewhat  from  those  o 
the  female.  The  first  foot  has  a  claw.  The  post-abdomen  lack 
the  anal  teeth.     Kurz  gives  the  size  as  0.5  mm. 

The  American  form  varies  between  0.45  mm.  and  0.55  mm.,  ao 
seems  to  have  a  higher  dorsal  keel  and  longer  beak.  Kurz  speal 
of  but  a  single  accessory  spine  on  the  terminal  claws;  there  is,  hoi 
ever,  a  second  very  minute  spine  or  cluster  of  hairs  in  this  as  wi 
as  the  following. 

Found  in  the  same  gathering  with  the  following  near  Minue 
polia  (marshy  off-set  from  Bassett's  creek  near  Oak  Lake  Addition^ 
■motb  TO  ALONopsia  uTiHBiMA.  (8*6  Fig.  1,  Plate  O.)  Sluc*  wrltlDg  Uic  aboTa  * 
males  oC  our  Amsrlcaa  form  baTs  1>een  founil ;  tbej  are  sbaped  aa  the  lemalei,  will 
blgb  donal  keel ;  the  post-abdoineD  Is  rounded.wltb  truuverse  serlea  at  imall  bnitl* 
tbe  claw  baa  a  miante  median  ipine,  and  the  pomt  genUaiu  U  anterior  aad  eleTaUd. 

Sp.  3.    Alonopsla  media,  Bir^. 
I  (Plate  K.   Fig.  9.) 

I  give  Birge's  description  verbatim: 
Rostrum  prolonged,  and  shell  sharp,  somewhat  quadrangular: 
marked  by  strise.    The  dorsal  margin  is  convex,  tbe  bind 
nearly  straight.     Its  lower  angle  is  rounded  and  withoi 
The  lower  margin  is  concave  and  has  long  plumose  seti 
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The  front  margin  is  strongly  convex.  The  post-abdomen  is  long 
and  slender,  resembling  that  of  Gamptocercas,  and  is  notched  at 
the  distal  extremity;  it  has  two  rows  of  fine  teeth  and  some  fine 
scales  above  them.  The  terminal  claws  are  long,  slender,  with  a 
basal  spine,  a  spine  in  the  middle,  and  are  serrated.  The  antennules 
are  long  and  slender,  but  do  not  reach  to  the  end  of  the  rostrum. 
They  have  each  a  flagellnm  and  sense  hairs.  The  antennae  are 
small  and  have  eight  (^-)  setsB  and  two  (i^)  spines.  The  labram 
lesembles  that  of  A.  leucocephalus,  but  is  slightly  prolonged  at  the 
apex.  The  intestine,  csBCum  and  color  resemble  those  of  Acrope- 
ros.   There  is  a  trace  of  a  keel  present  on  the  back.^^ 

The  specimens  seen  in  Minnesota  resemble '  this  species  very 
nearly,  apparently,  but  there  are  some  differences.  The  terminal 
claw  of  the  post-abdomen  has  an  increasing  series  of  spines  to  the 
middle;  there  seems  to  be  no  lateral  row  of  scales  beside  the  anal 
teeth;  the  abdomen  is  rather  broad  at  the  base  and  narrows  toward 
the  end.  The  shell  is  not  square  behind.  The  lower  margin  has  a 
few  long  hairs  anteriorly  which  are  followed  by  a  series  of  teeth, 
ttd  in  the  concave  part  a  somewhat  longer  set  to  a  point  just  be- 
fore the  lower  curved  angle. 

The  pigment  fleck  is  nearly  or  quite  as  large  as  the  eye.  The 
tttennule  is  shorter  than  the  beak  (which  is  almost  as  in  Pleuroxus 
hastatus),  and  has  a  flagellum  about  midway;  at  its  base  it  is  nar- 
rowed and  inserted  on  a  prominence. 

The  embryo  still  in  the  brood  sac  had  a  more  elongate  form  and 
hexagonal  reticulations  upon  the  shelli  while  the  antennules  were 
loDger  than  the  very  long  beak,  and  the  pigment  fleck  was  smaller 
than  the  eye.  Length  of  female  0.52  mm.  The  color  is  darker, 
ttd  the  strise  more  numerous,  than  in  A.  latissima. 


Series  B. 

This  section  includes  forms  with  (usually)  no  keel  above,  or,  if 
heeled,  the  post-abdomen  is  not  long.  The  majority  are  highly 
ttched  dorsally>  and  have  comparatively  short  post-abdomen  and 
pointed  beak.  The  antennae  are  usually  feeble  and  the  motion  slow. 

^  Post-ftbdomen  nearly  roand  In  outline,  armed  with  very  long  stout  spines,  termin&l 
elaw  with  one  minute  basal  spine  or  none  ;  greatest  hlght  of  shell  about  equal  to 
the  posterior  margin. 

1.  Oenos  Leydiffick, 

^  Sreateet  hlght  of  ihell  moderately  exceeding  that  of  posterior  margin  ;  post-abdo- 
Hen  more  or  leis  triangular,  armed  with  bristles ;  shell  marlced  with  hexagonal 
aeihet. 
(a)  Head  nearly  horizontal,  blnnt ;  post-abdoraen  prominent  In  the  anal  region. 

2.  Genos  GrapMeb€rU. 
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(b)  Hetd  depretMd,  ftoutt ;  pott-abdomeii  sxelMd  oemr  the  sdoo. 

3.  Oeaua  OrapUoeiraa. 

O.  Pon-&bdDmenmare  or  Ira  qaadraDgalU',  uwad  wltti  one  or  two  rovaolntn 
leethgBalthersidetMbliidi  tBimiDSlolawi  wlthoneor  two  iMMLlipiDMi  Utixtl 
pMteHor  abell  margin  uaiutlljr  leH  tbao  tbe  grealMt  hljiht  of  abell. 

4.  Genui  ZvnMUl. 

D.   Grflftteat  tilgtitoC  abell  little  len  th&D  tUkt  ot  pottsrlor  meU  marKin.'  poUiMo- 

t.    GeniU  Phrliiara. 
R    Qreateit  blgbt  of  ibell  more  iban  double  thM  of  iKnteHor  muglD. 

(a)  Eje  aud  Unit  fool  uormal. 
«.   Qenns  Ot^donit. 

(b)  Flnt  foot  wltb  a  claw  wblcb  eitendi  beyond  tbe  ibetl. 
1.    Genua  Anchiilnptu. 

(e)  Bye  abtaat,  only  plgmeat  lleek  awd  tor  vision. 
g.    Qenu«  JToHMiiAut. 

IV.— Qenits  Letdigu,  Kurz. 

In  this  genus,  both  the  known  fipecies  of  which  are  found  in 
America,  the  poBterior  part  of  the  shell  and  body  ia  emphasiied  at 
the  expense  of  the  anterior.  The  curved  posterior  margin  is  eqaal 
to  the  greatest  hight  of  the  shell.  The  head  aad  aaterior  part  of 
the  body  are  of  the  form  characteristic  of  Alona;  indeed,  the  whole 
body  is  io  plan  like  Alona,  but  in  the  back  part  the  organs  are  all 
enlarged.  The  general  form  of  the  body  and  abdomen  reealla 
Ilyocryptus;  the  poab-abdomen,  in  particular  is  very  like  that  geoiu. 
The  last  two  pairs  of  feet  are  much  enlarged.  The  shell  is  naaallf 
irregularly  marked  with  longitudinal  strise;  the  lower  marKin 
is  covered  with  long  spine-like  setse.  The  post-abdomen  is  armed 
with  several  sets  of  long  spines  and  aggregations  of  bristles  uid 
email  spines;  it  is  almost  round  and  enormously  enlarged.  The 
intestine  is  coiled  and  expanded  at  the  end,  but  the  anal  ctecam  u 
rudimentary.  TheantenoEeare  heavily  spined  and  have  eight  Beta;; 
the  labrum  is  more  or  less  hairy.  The  male  has  a  strong  hook  on 
the  first  foot,  and  between  the  terminal  claws  of  the  abdomen  is  s 
peculiar  intromittent  organ. 

8p.  1.    LieydigIA  qnadrangalaris,  Leydiic. 

(PUt«  H.    Fig.  4.) 


I      Leuitigta  tiuiutraniitiUirii,  hubz. 

The  shell  is  comparable  to  that  of  Alona  quadrangolaris,  b«t 
hiRher  behind;  the  markings  are  not  very  distinct;  shell  tram- 
ait.    The  head  is  very  small:  the  eye  smaller  than  or  of  about 
Jb  fleck.  The  posf^abdomen  is  very  broad,  the 
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posterior  margin  nearly  the  segment  of  a  circlet  armed  with  numer- 
)a8  Teiy  long  unequal  spines  which  extend  only  about  half  the 
light,  being  replaced  by  short  close  hairs;  the  anal  opening  is  very 
ligh;  the  terminal  claws  are  long,  straightish,  and  have  a  small 
liom  near  the  base. 

The  males  are  smaller  than  the  females,  and  the  abdomen  is  less 
t)road;  the  antennules  are  longer  than  the  beak  and  furnished  with 
iflagelium.  The  sexual  period  occurs  in  September  or  irregularly. 
Ihis  species  has  only  been  encountered  once,  during  September,  in 
PopUr  river,  Cullman  county,  Alabama. 

Sp«  2.    lieydisria  acanthocercoides,  FiBcher. 

lyiKciif  acanihocereoide*,  FiscHsa,  lstdio. 
Enrytemm  aecmthocereoidett  sobobdlkb. 
AUmaaeanthoeerccidUt  P.  i.  mttblxeb. 
IdUdfQia  aeanthocercoides,  kubz. 
LtifdIoiaqwMdrcmQtaarU,  bmbbick. 

This  species,  reported  in  a  previous  paper,  is,  as  was  said,  nearest 
libL  acanthocercoides;  and  I  am  now  able  to  verify  the  very  in* 
eonspicuous  differences  upon  which  the  two  are  separated.  Our 
spedmens  of  the  L.  quadrangularis  have  the  pigment  fleck  fully  as 
luge  as  the  eye,  Eurz  to  the  contrary  notwithstanding,  and  the 
daw  of  the  post-abdomen  is  present,  while  in  the  present  species 
the  pigment  fleck  is  much  larger  and  furnished  with  lenses;  the 
qrineof  the  claw  is  wanting;  the  labrum  is  densely  hairy;  the  abdo- 
men is  narrower,  and  the  shell  higher.  The  shell  is  very  obviously 
itriped  in  the  posterior  portion.  The  anus  is  higher  than  in  the 
prefious  species.     In  other  respects  the  two  seem  alike. 

V. — Gebtus  GBAPTOLEBEais,  Sars. 

A  genus  containing  two  closely  allied  species,  having  some  affinities 
with  Alonella.  The  shell  is  entirely  reticulated,  and  there  is  a  sort 
of  crest  along  the  back;  while,  on  the  other  hand,  the  head  is  flat- 
tened and  rounded  in  front.  There  can  hardly  be  said  to  be  a  beak. 
Been  from  above,  the  animal  resembles  some  species  of  Alonella, 
bat  the  head  is  larger  proportionally  and  more  horizontal.  The 
lower  posterior  angle  is  spined.  The  antennae  have  seven  setae  and 
^n  very  long,  in  this  respect  resembling  Camptocercus.  The  dorsal 
Milour  is  not  greatly  arched.  The  post-abdomen  has  short  claws 
•nd  anal  bristles,  but  no  teeth. 
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Sp.  1.    Graptoleberls  teiitudlDaila,  Fischer. 

Lf/neeuM  IfiEudlnarAu,  lkydio,  uujiauMO. 

LipKeat  Ttttcuialiu,  fkic 

QraptolmbeTtt  tntadinarfa,  KDBZ.  ' 

QraptuUturit  tnermli,  bibob. 

Form  trapezoidal ;  lower  margia  straight,  armed  behind  witii  two 
teeth,  thickly  beset  with  long  hairs  in  front;  the  dorsal  margin  ii 
not  greatly  elevated,  rounded  at  the  posterior  angle,  forming  i 
olight  "hump"  where  it  unites  with  the  head  shield.  The  head  and 
shell  are  reticulated  with  hexagonal  or  quadrangular  marking!. 
The  shell  gapes  below  and  rises  to  a  sharp  ridge  above.  The  u- 
tennie  have  long  rami,  the  antennules  being  hardly  longer  thaa 
the  fornices.  The  eye  is  large;  the  pigment  fleck  is  small.  The 
post-abdomen  is  narrowed  toward  the  end,  rounded  in  front;  the 
terminal  claws  are  small  and  have  two  basal  teeth.  The  donal 
margin  of  the  post-abdomen  is  covered  with  tufts  of  hairs.  The 
winter  eggs  have  no  epbippium.  Length  0.55  mm.  to  0.7  mm.  The 
male  is  smaller  and  has  a  lower  dorsal  keel;  the  post-«bdomen  is 
excavated  behind. 

The  only  differences  between  the  Minnesota  specimens  and  the 
typical  European  form  seemed  to  be  the  absence  of  the  very  miDUte 
spines  on  the  front  of  the  terminal  clawa.  The  eye  and  pigment 
fleck  are  of  about  the  proportions  figured  by  Kurz.  Birge's  figure 
of  the  post-abdomen  does  not  asree  with  his  description  fully.  Our 
Minnesota  specimens  have  an  obvious  but  not  high  keel- 

Sp.  2.    Graptoleberls  reticnlata,  Baird. 


Orapfotebcrte  retlculafn.  BARB,  kobz. 

Shell  almost  rectaagulur,  reticulate,  ventral  margin  Btraight, 
ciliate  anteriorly,  with  two  teeth  behind.  Pigment  fleck  smallef 
than  the  eye.  Post-abdomen  short,  narrowed  towards  the  end, 
doraally  covered  with  clusters  of  spines;  caudal  claws  with  a  minnte 
tooth  at  the  base.    Length  0.4  mm.  to  0.5  mm. 

The  pigment  fleck  is  nearer  the  end  of  the  beak  than  the  eye,  ud 
is  smaller  than  in  the  previona  apeoies,  hot,  on  the  whole,  there* 
perhaps,  too  great  similarity. 
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VI. — Genus  Crepidooerous,  Birge. 

he  charaeten  of  this  gronp  place  it  rather  near  Alonella  or  be- 
en that  and  Plearoxus.  Form  sub-quadrate  with  rounded 
;le8;  dorsal  line  uniformly  arched,  terminating  in  a  sharp  angle 
lind;  lower  margin  convex,  armed  behind  with  a  single  sj[)ine  as 
Pleuroxus  unidens,  and  along  the  entire  length  with  loose  setae, 
ak  of  moderate  length,  acute.  Post-abdomen  deeply  incised  in 
)  anal  region;  lower  posterior  margin  straight,  rounded  at  the 
Bx;  ventral  margin  straight  or  concave;  claws  with  a  single  basal 
ine  and  a  few  teeth.  The  post-abdomen  is  shoe-shaped  and  * 
Ded  with  transverse  rows  of  setae. 

The  antennae  are  large,  having  eight  setae  and  the  usual  spines, 
lell  smooth  or  reticulate. 

Sp.  ] .    Crepidocercos  setiger,  Bir^ire. 

(Plate  F.  Fig.  13.) 

Length  0.4  mm.  to  0.5  mm.  Minnesota  specimens  measured  0  5 
n.  This,  the  only  species  of  the  genus,  is  but  rarely  encounter- 
>  and  is  so  peculiar  as  to  be  easily  recognized  when  seen.  Alona 
^rmedia  has  a  post-abdomen  with  clusters  of  bristles,  but  in 
epidocercus  the  post-abdomen  is  more  as  in  species  of  Graptoleberis 
in  any  other  genus.  The  markings  upon  the  shell  are  very 
listinct. 

vu. — Genus  Lynoeus,  0.  F.  Mueller. 

Che  perplexing  inter-relations  between  the  three  genera  Alona» 
)nella  and  Pleuroxus  give  rise  to  the  utmost  confusion.  No  two 
ihors  are  agreed  as  to  their  respective  limits,  and  the  points  given 
Eurz,  who  has  carefully  gone  over  the  ground,  are  obviously 
(officient.  Although  there  may  be  practical  benefits  to  be  derived 
m  the  continuance  of  the  nomenclature  in  use  for  groups  which 
the  general  view  can  be  distinguished,  the  value  from  a  thebreti- 
1  standpoint  is  reduced  to  a  minimum. 

The  genus  Gamptocercus  (including  here  Acroperus,  which  differs 
Uy  in  the  form  of  the  abdomen,  as  a  sub-genus)  passes  through 
IfiiopBis  into  the  group  represented  by  Alona.  Leydigia,  although 
H7  near  such  forms  as  Alona  quadrangulata,  may  be  conveniently 
ittigQiahed  as  a  transition  to  species  like  Ilyocryptus. 
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Phrizura,  Oraptoleberis  and  Grepidocercua,  each  coataining  f«w 
species  <Thich  can  be  readily  recognized,  fill  a  place  in  the  syBtem; 
but  it  is  practically  impoHsible  to  distingaish  Alona  from  Pleuroins 
without  instituting  the  very  indefinite  genus  Alonella  to  contain  i 
variety  of  small  intermediate  forma.  Percaatha,  Kbypophilas, 
Karporbynchos  and  Pleuroxus  seem  to  be  pretty  generally  regarded 
as  constituting  a  single  group  which  may  be  recognized  b;  the 
long  rostrum,  high  shell  and  greater  development  of  the  antoini 
bristlea.  Alona,  on  the  other  hand,  with  its  broader  fornices,  shorter 
beak,  fairly  developed  antennEB,  and  more  rectangular  shell,  is,  per- 
haps, the  pivotal  point  of  the  group.  According  to  this  view,  then. 
the  old  name  Li/nceus  is  revived  for  the  aggregate;  and  the  other 
names  are  retained,  in  part,  as  titles  of  largely  conventional  groapi 
or  sub-genera,  thus: 
-Genus  Lynosos. 

Sub-geniu  Aloha. 

BectloD  A..   Alona  vtra. 

Sectlgn  B.   JiloneUa. 
Sub-geniu  PuDaoxcH. 

Section  A.   PUaroBo*  mnu. 

Seotloa  B.    Leptorhynchui.  > 

Characters  of  Percantha  and  Rhypopbilus  are  combined  in  tk* 
species  P.  procurvus,  Birge,  so  that  one  must  be  dropped  or  ue*^ 
diagnoses  formulated.  I  am  not  sure  that  tbe  same  species  is  nc7 
at  first  Pleuroxus  verus^  and  only  later  assumes  the  form  know  - 
as  Rhypopfailus.  So  with  Percantba  the  amount  of  serrature  CZ. 
tbe  posterior  margin  is  in  part  a  question  of  age. 

SiTB-QBinTS  Alona. 

This  group  contains  two  sections  which  resemble  each  other  S 
form  and,  in  general,  in  detail;  but  it  is  exceedingly  difficult  -; 
formulate  a  diagnosis  that  shall  strictly  limit  it.  Tbe  form  j 
generally  sub-quadrangular  with  rounded  corners;  the  termi^^A 
claw  is  armed  with  but  a  single  spine  at  the  base;  the  beak  is  rat  y^ei 
abort;  and  the  prevailing  marking  consists  of  longitudinal  lint^. 

Section  A.    Alona  {vera).    Baird. 

This  genu3  contains  a  large  nnmber  of  minute  aninwla  ^vbich 

are  widely  distributed. 

Ml  la  tofiioirr- 

'  ourved  ttrwvA  kkteauts' 
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rs  who  have  done  the  most  to  elucidate  this  genus  are 
E.  Mueller,  and  Eurz.  Birge  has  contributed  most 
&r,  to  the  knowledge  of  American  species,  which  are, 
part,  identical  or  very  close  to  the  European.  Na 
B  so  difficult  among  the  Lynceid®,  for  the  most  minute 
e  relied  upon  to  distinguish  species.  The  species  of 
9  not  greatly  altered  by  the  production  of  the  winter 
ales  are  frequently  but  little  smaller  than  the  opposite 
"ecognized  by  the  altered  form  of  the  post-abdomen 
nee  of  a  hook  on  the  first  foot.  The  form  is  more 
^angular  than  in  the  next  section;  the  shell  is  only 
reticulated  and  very  rarely  tuberculate,  occasionally 
8  lower  angle  of  the  shell  is  not  armed  with  spines, 
Uy  rounded.  There  is  only  one  basal  spine  upon  the 
ost-abdomen,  which  usually  bears  a  row  of  scales  beside 
es.  The  antennae  have  eight  setae.  The  claw  of  the 
lomen  is  removed  from  the  lower  angle, 
nty  species  are  known,  all  of  which  that  seemed  recog- 
ed  have  been  included  in  the  following  key,  which  is 
3  more  nearly  natural  in  its  arrangement  than  that  of 
would  separate  the  European  and  American  represen- 
I  A.  parvula  group.  Many  more  forms  remain  to  re- 
bor  of  American  students.  Those  mentioned  from 
)uld  probably  all  be  found  by  a  few  days  search  in  one- 


Key  to  Section  A,  Alona. 
ticulate. 

Ds  horizontal. 
1,  Sars. 
•ns  obllqae. 
ata,  Blrge. 

led,  smooth  or  tuberculate. 

a.  in  length. 

dMisely  Btiiate. 

bMO,  P.  E.  Mueller. 

1  normally,  evidently  striate. 

omen  narrowed  at  the  end. 

ith  elongate  teeth  below. 

mtfittSars. 

t pott-abdomen  nearly  equal. 

^Fischer.   (Shell  arched.) 
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e.   ^.tnodota,  Hcrrlak.  (BhflllitrslghtftlKiTe.) 

"  Poit-aMoDieii  not  narrowed. 

t  AnteDom  wltti  KTeD  srtn. 
(?)T.    A.eMlata.Btn. 

n  ADtaDDae  with  eight  teise. 
B.   A.  (jnadrtuiaularU,  Haeller. 

III.  Bb«ll  (alntlT,  Imiulwlr  ttrlpad;  ajeotumeilzau  pigment  Back. 
S.   .^.oblonffOiP.  E.  UoelleT. 

IV.  Shellimootb, 

10.  A.,  cifflnlt,  Leydls, 

<b}  Under  O.E  mm.  Id  lenctb. 

I.  Poit-abdomen  anned  wlib  ■  row  ot  bstre  tennlnUlDg  In  luge  teelb. 

11.  A^.dtntcUa,P.E.tiatllei. 

II.  (Una  or)  two  rowiof  teath  pretant. 
■  Shall  daniely  end  avanlir  Kr1»te. 

tx.  A.ttegatu.litm. 
—  Shell  not  denieiy  lined, 
t  Shall  snootb  or  lined  lonKitudlntUr. 
:  Teeth  ot  i>o*t- abdomen  unaqnal,  the  lower  anes  enlarged. 

13     S.porrtcla,  Blrge. 

tt  Teelb  naarif  eqaai. 

I  Form  elongated ;  abdomen  with  a  lateral  line  oi  ipiny  acaiea. 
14.    A .  tplnlftm.  Solieedler. 
il  FormiquarUb;  abdomen  with  a  lateral  Una  ol  simple  iplaai  or  brliUM,  or 

IB.   A.  parvuia,  Kan. 

10.  A.  Blatlatti,  BIrge. 

n;  Clusters  ot  bristles,  not  spinet,  on  tbe  posterior  edge  ol  Iba  post-abdomen. 

11.  A.  intermedia,  3ars, 

rt  Shell  smooth  or  luberculate. 
IR,  IS.    A.  tubercaUUa.  Knrz,  Herrlck. 

Sp.  1.    Aloaa  ^attata,  San. 

A  small  species  of  aub-qusdrangular  form.  The  boak  is  very  short: 
the  eye  small,  bat  larger  than  the  minute  pigment  fleck.  Tbeabell 
is  short,  with  a  rounded  posterior  angle  and  marked  b;  heisgonsl 
or  rectangular  meshes  ruaning  about  parallel  with  the  lower  margifl- 
The  post-abdomen  is  of  moderate  size,  rounded  at  the  apex,  with  ■ 
aeries  of  stout  teeth  behind;  the  terminal  claw  has  a  minute  buu 
spine.  P.  E.  Mueller,  in  Danmark's  Cladocera,  confused  this  witb 
A.  intermedia,  which  he  described  under  this.  The  post-abdonuo 
in  that  species  is  larger,  leas  rounded  behiad,  and  armed  wiv 
clusters  of  spines  instead  of  teeth.  The  lengtli  is  about  0,3  Bi>* 
in  both. 
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Sp.  2.    Alona  angralata,  Birffe. 

margia  considerably  arched,  terminating  in  a  more  or 
18  angle  at  the  hinder  corner;  the  hinder  edge  is  convex, 
he  front  margin;  the  ventral  margin  bears  plumose  setae. 
ted,  extending  nearly  to  level  of  ventral  margin  of  the 
ornices  broad«  Shell  obviously  striated  diagonally  and 
isly  marked  by  cross  lines.  Post-abdom  3n  broad,  trun- 
it  twelve  anal  teeth,  with  a  series  of  scales  and  hairs  back 

The  pigment  fleck  is  much  smaller  than  the  eye.  Male 
eak  shorter;  post-abdomen  with  a  lateral  row  of  hairs; 
^t  hooked;  sculpture  less  distinct.    [Birge.]    Length  of 

mm;  male  0.35  mm. 

Sp.  3.    Alooa  sanguinea,  P.  E.  Mueller. 
(Plate  I.    Fig.  20.) 

early  rectangular;  ventral  margin  nearly  straight,  with 
i;  posterior  angle  rounded,  unarmed.  Beak  short;  pig- 
c  much  larger  than  the  eye.  Post-abdomen  large,  the 
ate,  broadened;  posterior  margin  rounded,  with  a  series 
and  a  lateral  row  of  scales;  terminal  claw  with  a  small 
he  shell  is  ornamented  with  flue,  close,  longitudinal 
Length  0.9  mm.  Alona  elegans  is  very  near  to  this 
Id  have  followed.  In  August,  1878,  I  took  an  Alona 
I  in  A.  sanguinea  and  agreeing  with  Mueller's  description 
its  which  can  be  verified  in  the  drawing.  The  small  size 
is  remarkable  for  so  large  an  animal.  I  have  never  again 
species;  it  seems  to  be  very  rare  here  and  in  Europe. 

Sp.  4.    Alona  tenuicaudis.  Sirs. 

(Plate  I.    Fisr.  11.) 

tieaudii,  sabs,  p.  b  mubllbb,  kubz. 
iptoeercoides,  bchobdlbr. 

aearly  rectangular;  ventral  margin  rounded,  with  long 
terior  angle  rounded.  Beak  short,  pigment  fleck  smaller 
I  eye.  Post-abdomen  with  sides  parallel,  long,  incised 
wer  angle  armed  with  about  six  strong  teeth,  remainder 
3W  small;  a  lateral  line  of  scales  present;  claws  with  a 
Mil  spine.    The  shell  is  striate  with  longitudinal  lines. 

Ul  am. 

tj^B  most  easily  recognized  species;  not  identified  in 
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Sp.  5.    Alona  lineata,  Fischer. 


The  upper  margin  is  rounded,  the  lower  one  somewliat  ainiu 
with  setffi  of  moderate  length.  The  bnak  is  tolerably  long,  re* 
ing  nearly  to  the  level  of  the  lower  margin  of  the  shell;  the  \ 
ment  fleck  is  Isas  than  the  eye,  to  which  it  is  much  nearer  thai 
the  end  of  the  beak.  Poat-abdomen  short,  broad  and  taper 
toward  the  end,  truncate,  armed  with  about  ten  large  tet 
caudal  claws  with  a  small  basal  tooth.  Shell  marked  with  disti 
lines  fanning  borizontally.  The  ephippial  females  are  recogn: 
by  a  deep  color  and  the  greater  elerstion  of  the  back.  LeD 
0.5  mm.,  0.6  mm.  The  male  has  a  weak  hook  on  the  first  foot, 
the  post-abdomen  is  narrowed  toward  the  end;  the  terminal  c 
has  no  spine. 

The  Minnesota  representative  of  this  widely  distributed  ape 
differs  in  some  respects.  The  lower  margin  is  uearly  straight) 
rather  sparsely  hairy;  the  beak  is  blunt,  but,  on  account  of 
spreading  of  the  extremelr  wide  fornices,  does  not  appear  so  exi 
under  pressure. 

The  beak  reaches  nearly  to  the  lower  shell  margin.  ' 
antennules  are  narrow,  one  or  more  of  the  setce  being  elonga 
The  dorsal  margin  is  either  nearly  straight  or  strongly  arc 
behind;  in  either  case  the  greatest  hight  of  the  shell  is  back  of 
middle.  The  pigment  fleck  is  large.  The  post-abdomen  is  jus 
in  A.  liueata,  but  the  lateral  row  seems  to  be  of  spines  rather  tl 
fringed  scales.  The  shell  is  marked  hy  rather  evident  or  indisti 
lines.  The  form  agrees  pretty  well  with  Schoedler's  figure,  eic 
that  the  posterior  shell  margin  is  much  higher.  The  anten 
have  eight  sette,  but  the  last  one  is  very  weak.  The  termii 
setee  seem  sometimes  to  be  spined,  as  figured  bytSchoedler,  but 
some  specimens  they  are  perfectly  smooth.  There  is  a  circlet 
spines  on  the  second  joint  of  the  setose  ramus.  There  is  a  bair< 
the  inner  aspect  of  the  protuberance  of  the  labrum.  The  tft 
somewlmt  nearer  the  pigment  fleck  than  is  the  end  of  the  bes 
If  it  13  desirable  to  apply  a  new  name  to  a  form  at  least  so^ear  ti 
European  A.  lineata,  it  may  bear  the  name^first  given  it  in  I 
not  e-book. 
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?  Sp.  6.  Alona  inodesta.  (Sp.n.) 
(Plate  H.  Fig.  3;  and  Plate  Q.  Fir.  4.) 
leaKth  varies  between  0.41  moi.  aad  0.55  mm.  The  SDialler 
hare  the  back  most  rouaded,  while  a  specimen  0.55  mm. 
ill  appear  very  like  A.  quadrangularis.  Males  are  elongate; 
f  first  foot  strong,  accompanied  by  a  heavy  growth  of  small 
;  terminal  claw  of  abdomen  with  a  minute  spine. 

?    Sp.  7.    Aloua  costata,  San. 
nded  practically  upon  the  absence  of  the  eighth  seta  of  the 
lEB.    The  description  given  by  Sars  will  not  render  it  recog- 
e  90  that  there  is  no  occasion  to  repeat  it  here.     In  all  the 
9  of  this  section  the  eighth  seta  is  small  and  may  be  absent. 

Sp.  8.    Alona  qiiailrangiilaris,  Mueller. 
(Plate  E.    Figs.  1—.'.) 

■  ralfndi.acBOBDLEB. 

iiuadraii^ttlarli,  P.  E.  uubllkr.  kuk;^,  qebrick.  Thefurtliersynsnoniyot 
Ike  species  may  well  be  iloiibttul,  lor  llierearespecleiio 
ctosel)'  allied  »9  [a  render  a  stilol  dele  mil  pallon  dlffleult. 

la  •laadrangularii,  o.  w,  ui'sller,  la  tlie  name  einploTed,  and  la  tliouKlit  to  ba 
Identkal  wlLli  ihe  Alona  quadrauGUlarls  of  Bslrd. 

11  quadrangular,  highest  behind;  lower  margin  straight; 
ior  margin  curved;  lower  angle  rounded,  striped  with  rather 
it  lines  which  are  parallel  and  straight.  The  beak  is  quite 
thfl  pigment  fleck  is  smaller  than  the  eye.  The  post-abdomen 
ideat  near  the  end,  where  it  is  strongly  rounded;  the  numer- 
lal  spines  are  strong  and  emarginated,  supported  by  a  lateral 
of  scales;  the  terminal  claw  and  its  basal  spine  (in  American 
)  are  denticulate  (Kurz  says  smooth  in  European  specimens). 
Jet  are  of  the  typical  Alona  form  (see  plate  E,  fig.  1).  The 
jlandia  rather  conspicuous;  no  true  ephippium.  The  abdo- 
tf  the  male  lacks  the  spines,  but  is  otherwise  similar.  Length 
m.  to  0.7  mm.  Less  abundaut  in  Minnesota  than  the  next, 
thii  and  the  following  species  were  recognized  in  1878,  but 
tiioaght  to  be  the  same  species.   (See  Microscopic  Entoiiioslra- 

ap.  ».    Aknia  oblonga,  P.  E.  Mueller. 


-I  from  A,  (inadrangularis  in   the   following   points:— the 

■iiiglitof  the  shell  is  anterior  to  the  middle;  the  lines  are 
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leas  evideat,  &nd  all  confined  to  the  lower  part  of  the  shell 
the  centre  of  the  Talres  is  marked  with  very  minata  stri 
pigment  fleck  equals  the  eye ;  and  the  post-abdomen  is  of  atx 
same  width  throughout  and  hardly  as  round  below.  This  aj 
preceediug  species  have  a  well  marked  keel  on  the  process 
.labrura.  The  size  is  greater,  this  being  one  of  the  largest  aO' 
abundant,  as  well  as  one  of  the  most  striking  species.  It,  p( 
should  rank  as  a  well  marked  and  permanent  variety  of  the 
Length  0.9 — 1.0  mm.  The  abdomen  of  the  male  is  narro< 
the  end  and  lacks  the  teeth.    Lakes  about  Minneapolis. 

(A  small  form  of  A.  quad  ran  gul  aria  in  lake  Calhoun  had  t! 
and  pigment  fleck  equal  and  the  terminal  claw  smooth.) 

Sp.  10.    Alona  afflnls,  Le;diR. 
(Plato  F.    Fie.  14.) 

Form  sub-quadrangular;  hight  about  once  and  one-half  in  l< 
the  dorsal  outline  forming  a  regular  and  low  curve  from  end  o 
to  upper  posterior  mars^in;  lower  outline  very  slightly  si 
anterior  one  not  at  all;  posterior  aogles  rounded;  head  nearl; 
zontal;  eye  of  moderate  size;  pigment  Seek  considerably  sc 
antennules  rather  large,  with  unequal  sensory  hairs  at  the  ec 
spine  just  above  the  end  in  front  and  a  bunch  of  minute  haii 
the  base  behind;  antencEo  comparatively  targe,  baaal  joint 
outer  ramus  with  three  setae,  two  of  which  have  thorns  al 
middle,  also  a  terminal  spine;  inner  branch  with  two  of  the 
nal  sets  thorned  and  the  upper  lateral  seta  reduced.  Th< 
abdomen  is  very  broad  and  short,  expanded  below  and  roiiii 
the  end;  the  terminal  claws  are  straightish,  denticulate,  ai 
spine  at  the  base  is  also  dentate;  there  is  a.  aeries  of  heavy 
on  the  upper  margin  of  the  post-abdomen,  accompanied  by  a 
of  scales  on  the  side.  The  shell  is  unornamented  and  fringed 
with  short  bristles.  Length  0.9  mm.,  or  more.  This  fine  a 
is  recognized  by  its  smooth  shell,  the  horizontal  position 
head,  and  the  form  of  the  post-abdomen;  it  belongs  amra 
largest  of  the  genus.    Lakes  near  Minneapolis,  not  rare. 

Birge  quotes  A.  spinifera  from  Wiscouain.  In  all  probi 
that  species  is  the  younger  stage  of  the  above. 
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Sp.  1 1 .    Alona  dentata,  P.  £.  Mueller. 

(Plate  I.    Figs.  12—13.) 

sub-rectangular,  somewhat  arched  above,  obscurely  iongi- 
y  striated;  lower  angle  obtuse,  margined  below  with  short 
Post-abdomen  small,  slender,  armed  with  a  lateral  line  of 
nd  two  strong  teeth  at  the  lower  angle;  claw  with  a  minute 
>ine.  The  form  of  the  post-abdomen  is  identical  with  ^^Har- 
chua*'  falcatus,  Sars,  which  this  species  also  resembles  in 
the  pigment  fleck  larger  than  the  eye,  and  in  general  form 
e  character  of  the  striation.  The  beak,  however,  is  very 
In  size  P.  E.  Mueller  says  it  is  among  the  smallest  of  the 

8p.  12     Alona  elegans.  Eon. 

(Plate!.    Fig.  14.) 

n  rectangular;  back  slightly  elevated,  posterior  margin  highi 
cuargin  straight.  Shell  covered  with  minute  striations  spring- 
•m  the  region  of  the  attachment  of  the  head  shield.  Head 
large,  pigment  fleck  smaller  than  the  eye.  The  antennae 
ight  setae  and  a  circlet  of  spines  on  the  second  joint  of  the 
ramus,  and  a  single  thorn  on  its  first  joint.  The  post-abdo- 
short  and  broad,  rounded  at  the  end,  and  is  armed  with 
ten  anal  teeth  and  a  lateral  row  of  scales.    Length  0.4  mm.- 

Sp.  13.    Alona  porrecta,  Birge. 

-rectangular  ;  ventral  line  nearly  straight;  valves  marked  by 
adinal  striae;  beak  short.  Post-abdomen  truncate,  with  about 
>  teeth,  three  or  four  of  which  at  the  end  are  larger,  and  a 
f  hairs  above  the  teeth.  Male  similar.  Length  0.34  mm. 
igoishable  from  the  following  small  species  in  the  armature 
I  post-abdomen. 

Sp.  14.    Alona  spinifcra,  Schoedler. 

I*  fti  yoang  of  A.  affinis,  this  little  species  mimics  it  very 
fcTl6  bead  is  less  horizontal  and  more  acute  than  in  that 
almost  identical  excepting  in  size  which  is  about 
Dry  setae  of  the  antennules  are  said  to  be  nearer 
itge  in  Massachusetts  and  Wisconsin,  but  not 
^"  inesota. 
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Sp.  15.    Aloun  parmla,  Kun. 


The  body  is  sub-quadraQgutiir,  arched  above;  ventral  margiD 
straight,  rouuded  behind.  SheU  marked  by  longitudiaal,  feeble 
and  irregular  lines.  The  post-ubdomen  is  narrower  toward  the  end, 
with  eight  or  more  teeth;  the  row  of  acales  is  absent;  at  the  end  it 
is  sharply  truncate  and  incised;  the  claws  have  short  basal  spines. 
Hardly  to  be  distinguished  from  the  next. 

<l»  )    Alona  pftrvnln,  var,  tubercnlata,  Eun, 


Thh  species  described  by  Kar/.  in  lS7i,  and  more  at  length  hf 
Lutz  under  a  different  name  in  1873,  appears  to  be  simply  a  tube^ 
culate  variety  of  the  above.  Observalioaa  upon  the  Ai 
presentatives  of  the  two  forms  indicate  a  close  relationship  between 
them.  The  shell  is  covered  with  rows  of  tubercles  (or  depressions?) 
which  vary  in  number  greatly. 

Sp.  lU.    Aloua  grlacialis,  Birge. 

(PLiteG.    Figs.  2,  SnnilB.) 

I  do  not  know  how  to  distinguish  this  certainly  from  A.  paf- 
vula.  It,  however,  seems  to  have  the  lower  angle  of  the  post-aI)J'>* 
men  less  squarely  truncate  and  the  incision  less  obvious.  Birge 
Bays  that  the  abdomen  is  rouuded.  I  have  found  specimens  which 
apparently  belong  here,  witli  the  post-abdomen  rather  aharplf 
angled  aud  deeply  incised;  there  were  about  fourteen  teeth  with* 
row  of  hairs  in  front.  The  form  is  hardly  to  be  distinguished  from 
another  variety  which  has  a  shorter  post-abdomen,  rounded  beloWi 
and  with  only  about  seveu  or  eight  teeth  and  with  a  smooth  shell. 
This  Form  passes  directly  into  a  tuberculate  variety,  having  ths 
post-ttb{Iomeu  similar  but  the  shell  covered  with  numerous  rows  0*!, 
tubercles.  Sometimes  a  transition  from  a  lined  shell  toatubw*: 
culate  shell  is  seen  (as  in  plate  Q,  fig.  14).  Alona tnberculata,  KuHr 
is  said  to  have  a  truncate  and  incised  post-abdomen  with  no  latsiw 
row  of  hairs.  Birge  thinks  these  identical;  if  so,  our  form  referrsJ' 
to  A.  glacialis  is  identical  with  A.  parvula.  There  is  also  a  fotta 
foumi  with  the  above  in  which  do  markinga  are  risible  andtl" 
shell  ii  considerably  AXcim^J^/^lJf^^^^veT,  nearly  nil  epfuC 
pial  fettialea  or  apj 
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Alona  glacialis  ( ?),  var.  tuberciilata,  (VAr.  u.) 

{Plate  G.    Figs.  4-7  and  U], 

be  onr  tuberculated  Aloua  with  a  lateral  row  of  scales 
■■  of  fiae  spines  along  the  anus. 

Alona  gtaclalis  (?).  var.  Itcxia,  (var.  d.) 

<th  form  with  higher  dorsal  margin. 
nate  of  the  two  last  have  spines  at  the  end  of  the  rami 
anse,  a  circlet  of  spines  on  the  outaideof  the  second  joint 
e  raaius,  and  a  spine  on  the  basal  joint  of  the  other 

of  the  sets  at  the  end  of  the  setose  ramus  hare  spines 
es.  The  males  fout^d  among  the  above  small  forms  have 
laracters  ai  var.  lavis  and  the  abdomen  is  rounded  at 
e  claw  is  situated  in  the  middle  of  the  lower  margin,  in 

the  opening  of  the  2>onis  tjenitalis  and  behind  a  cluster 
e  spines  are  absent,  but  there  is  a  lateral  row  of  long 

strong  book  is  found  on  the  first  foot.   Length  U.3  mm 

Sp,  17.    Alona  tuteriiieilia,  Sars, 

(PlaU-  r.     Fig.  15.) 

b-rectangular,  rounded  below;  beak  short;  shell  marked 
linal  lines,  which  may  be  broken  into  indistinct  rec- 
leshes.  Post-aMomen  sliort  and  wide,  rounded  at  the 
ented  by  clusters  of  minute  spines  behind  as  well  as  a 

of  scales.    About  0.3  mm.  long. 

Section  B.     Alonella,  Sars. 

[roup  are  included  small  species  with  a  combination  of 
.forming  the  link  between  Alona  and  Pleuroxus.  An 
aracter  is  the  fact  that  the  shell  is  usually  partly  marked 
istriffi,  which  run  in  two  directions:  first,  a  set  extending 
id  upward  from  the  lower  posterior  angle  of  the  valves; 
■tipringing  from  the  anterior  and  lower  angle,  running 
others.  At  the  central  part  where  these  two  series  in- 
ej  each  become  zigzag;  th"  result  is  a  series  of  hexagonal 
which  may  extend  to  the  middle  of  the  lower  margin, 
itortand  the  fornices  broad;  the  shell  is  more  or 
PV  but  somewhat  elevated  in  the  middle  above- 


103  rWKLETH  AXSVAL  REPORT. 

There  are  usually  but  seren  setea  on  the  antennie,  or  the  eiffhtb 
ia  a  minute  hair;  on  the  ramus  harine  the  lateral  setfe  one  of  th* 
terminal  set»  is  frequently  reduced.  In  many  cases  the  wbols 
shell  is  marked  by  minute  striEe  in  addition  to  the  proper  markingi, 
but  this  is  also  found  in  some  species  of  the  true  Pleurnzus.  Edii 
gives,  as  a  character  of  Alouella,  the  presence  of  but  a  single  bsttl 
spine  to  the  claw  of  the  post-abdomen;  but  P.  E.  Mueller  figom 
two  spines  on  the  clawa  of  one  of  hia  apeciea  (A.  exigua)>  mi 
Schoedler  figures  eight  setie  on  the  antenna  of  A.  excisa,  American 
specimens  of  A.  esciaa  and  of  A.  pygmrea  both  certainly  have  a 
very  minute  eighth  seta.  There  remains,  therefore,  positively  no 
point  which  can  be  relied  upon  to  distinguish  these  little  lynceid» 
from  Pleuroxus  or  Alona.  Perhaps,  however,  these  species,  as  a 
group,  may  be  recognized  by  what  lias  already  been  said.  Three 
species  are  found  in  Minnesota. 

A.  Nostrum  long,  bent  backwards. 

1.  A,  Toslrata,  Kocli. 

B,  Itostrum  short. 

L   Lower  pogterlor  angle  taolbed. 
W  Shell  more  arlms  reticulate. 

•  ReileuiAtedftieaaiiiiauteiy  striate. 

2.  A,  pulfhella,  Herrick, 

3.  A..exclt'i,Fi»clier, 
•'  Relleuliited  arena  smootti, 

•  Head  de  pressed . 
t.   A.c£iani,U\iiaborg. 

tr  Head  liorlzoatal. 
(?)  S,    A.  grifia,  Flsolier. 
(b)  Sliell  marked  bj  lines  runnlai:  liiagonally  upward  and  backward. 
G.   A.pugmiPii.Sara. 

II.   Lower  posterior  auRlo  smaolli.  sbell  louKlCudlnally  stiiate. 
7.   .1.  tirtata,  Scboedler. 

Sp.  1.    Alouella  rostrnta,  Gocb. 


Body  long,  rapidly  narrowed  behind;  dorsal  line  strongly  archw 
,u  front  toward  the  depressed  head;  the  lower  margin  straight,  m» 
0—3  small  teeth  at  the  angle.  The  fomicea  ar^  broad,  butthabal 
is  sharp;  the  pigmeat^^lkja^hgfc  little  smaller  than  tli^^T^i  '^ 
which  it  vitaMttilHlKk  ^  tJie  beak.  The  poat->ibdo- 
t  longer.    LengH' ^'J^ 


i 
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Loedler  says  the  lower  margin  is  concave  and  the  angle 
condition  not  inconsistent  with  specific  identity,  as  can 
any  other  species.  The  shell  seems  to  be  variably 
i  most  conspicuous  are  the  di.igonal,  curved  striffi. 
)mpares  the  sculpture  to  P.  exiguus;  Eurz,  however, 
ipression  that  only  slight  reticulation  is  present  in  the 

has  the  post-abdomen  narrowed,  ornamented  with 
airs  behind,  and  the  small  claws  have  no  basal  spine, 
nital  opening  is  in  front  of  the  claws. 

Sp.  2.    Alonella  pulcliella.    (Sp.  n.) 

(Plate  Q.    Figs.  1—3.) 

form  very  recently  obtained  is  described  under  the 
Although  closely  allied  to  A.  ezigua,  this  species  is 
raptoleberis  than  any  other  member  of  the  genus.  It 
ist  of  the  lynceids,  excepting  A.  pygmsea.  The  shell 
rather  strongly  arched;  the  posterior  margin  is  short 
nth  four  teeth  below,  which  point  in  different  directions 
»leberis.  The  head  is  short  and  the  antennules  long, 
it  fleck  is  of  moderate  size,  but  smaller  than  the  eye. 
lomen  is  short,  rounded  below,  and  armed  with  sharp 
»nal  teeth,  besides  which  is  an  inconspicuous  row  of 
.  The  claw  is  very  small,  and  has  a  single  very  minute 

shell  is  marked   by   reticulations,  which  below  are 
igons  but  above  pass  into  elongated  meshes,  and  finally 

and  head  become  longitudinal  striations.  The  areas 
in  A.  excisa.  Thus  this  species  combines  the  form  of 
'  A.  exigua  with  the  teeth  of  Graptoleberis  and  the 
'  A.  excisa. 

ardly  0,27  mm.  Motion  active.  The  specimen  figured 
single  large  ovum.  The  head  may  possibly  have  been 
•rotruded  by  pressure.   Habitat,  vicinity  of  Minneapolis. 

Sp.  3.    Alonella  excisa,  Fischer. 
(Plate  E,  Fig.  6;  and  Plate  G,  Figs.  10.  11.) 

MNiPiaCBCB. 
*•■•  KBOBDLKB. 

^jh  doaely  allied  to  Alonella  exigua;  yet  that  species 
i^  differences,  (which  can  hardly  be  claimed,  per- 
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haps,  for  Pleurosus  ioscnlptua.)  The  various  aatliors  who 
written  of  this  lyuceid  have  all  laid  emphaais  upon  the  scalptn 
the  ehell,  almost  to  the  exclusion  of  other  points  in  the  descrip 
Prof.  Birge  has  found  a  quite  diSereut  form,  apparentlr.  whic! 
the  same  peculiar  markings;  and  even  the  common  Aloua  obi 
has  a  part  of  the  valves  covered  by  minute  striations.  Schoei 
figure  of  this  species  is  unrecognizEible;  but,  as  ideutified  by  ] 
the  species  seems  undoubtedly  the  same  that  is  common  in  sh 
poola  ill  Minnesota,  during  autumn,  and  probably  also  in  S) 
chusetts. 

The  variations  to  which  this  species  is  subject  are  consi 
able  and  may  account  tor  the  marked  disagreement  in 
accounts  of  our  ditferent  authors.  Scboedler  gives  his  speci 
a  length  of  .20-. 25  mm.,  while  Kur^  says  .33  mm.  Birge 
.27  for  the  length  of  Pleurosus  insculptus,  and  our  speci 
varied  in  the  same  gathering  between  .2i  mm.  and  .40 
Schoedler  figures  three  teeth  at  the  lower  posterior  angle; 
says  "several  (4);"  Birge  descriijes  one  or  two,  and  Minr 
specimens  show  gradual  transitions  from  an  inconspicuous 
to  three  or  perhaps  four  teeth.  These  teeth  are  the  extensit 
some  of  the  strong  ridges  or  erenulations  which  mark  the 
P.  E.  Mueller's  figures  of  the  shell  and  abdomen  of  P.  e 
would  apply  to  our  species  perfectly,  save  the  absence  of  m 
striations;  Kurz's  statements  with  reference  to  the  differencei 
tween  thette  two  forms  seem  to  agree  only  in  part  with  thi 
Schoedler.  I  must  here  express  my  suspicion  that  the  Pleu 
aculeatus,  P.  exiguns  and  P.  excisus  all  belong  under  this  sp 
I  have  seen  a  small  form  which  lacked  the  fine  striations;  and 
appeared  to  me  to  be,  at  times,  a  slight  iudication  of  a  second 
of  hairs  upon  the  post-abdomen. 

The  form  is  oblong,  truncate  behind,  variously  arched  abovi 
usually  with  a  rather  low,  evenly  curved  dorsal  contour;  the  1 
shell  margin  is  either  nearly  straight  or  convex  in  front  aud 
cave  along  the  posterior  third,  and  is  heavily  beset  with  very 
pej^tinate  bristles.  The  head  is  moderately  depressed,  with  a 
broad,  blunt  and  short  beak  (in  some  positions  this  beak  b 
acute,  but  it  is  an  optical  delusion);  the  fornices  are  very  b 
covering  the  antennules  completely;  seen  from  above  the  he 
broad  ami  tinit)i.';[l(^  in  front;  llu.'  <?y>:  is  larger  than  the  largB 
ment  fleck,  whicli  i-i  netiier  if  than  the  end  of  the  beak. 
eight  setie,  the  last  of  vbich  ifi  minute;  tha 
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apined  ramus  has  a  etrong  thorn  on  the  end,  and  the  inoer  terminal 
kU is  reduced.  The  poat-abdomen  is  rather  broad  and  truncate 
ffiotnewhat  rounded  below;  ita  leugth  is  very  variable,  being 
tbort  in  amall  individuals;  its  form  is  subject  to  coucomitant 
nriitioDa.  The  seven  to  eleven  anal  spines  extend  in  a  aeries  of 
ninnto  bristlefi  above  the  anus.  The  lower  posterior  angle  of  the 
M\  bears  one  to  four  teeth;  tbe  marking  consists  of  wav;  ridges 
iDil  striiB,  producing,  by  the  creasing  of  two  sets  springing  from 
thetwo  lower  angles,  a  reticulation  covering  more  of  less  of  the 
eitire  shell.  The  head-shield  and  the  spaces  between  these  mark- 
ings we  densely  striated.  Color  yellowish,  often  opaque.  Length 
4i4.4.40  mm.  At  times  abundant.  Birge  alone  has  seen  tbe 
males;  his  description  agrees  with  Kuri'.'s  account  of  the  male  of 
A.  eiigua,  save  that  the  i'ormer  speaks  of  spines,  and  the  latter  of 
thoTDs,  along  the  post-abdomen. 

Sp.  4.    Aloiiclla  cxigna,  Lil1j«borR. 


Jhfvll^  cj-iumi.  SARH.  kL'bx. 

lIlinctiH  tirutailia,  naaiKB. 

Aside  from  the  differences  in  the  male  sex  as  above  indicated, 
lllit  form  is  sdd  to  have  a  convex  lower  margin,  a  rounded  post- 
aMouien,  and  tbe  pigment  fleck  nearer  tbe  end  of  the  beak  than 
tbetye,  The  absence  of  the  fine  striation,  finally,  is  the  most 
narked  characteristic.  Length  0.30-0.33  mm,  N'ot  identified  in 
America. 

(?)  9p.  5.    Aloiiclla  grlsca,  Fischer. 

This  species  is  included  lijri;  on  the  authority  of  Kurz.  The 
■'Wll  may  or  may  not  be  toothed  at  tlie  lower  corner,  and  is  partly 
uiied  and  partly  reticulate;  but  the  only  character  which  at  all 
*ptr»tes  this  species  from  the  above  seems  to  be  the  position  and 
""nnof  the  head,  which  is  said  to  l>e  blunt  and  nearly  horizontal, 
«inCamptocercus  rectirostris.     Is  this  a  transition  to  GraptoJe- 


L 

HpaoM  (roMMrnui 
HwlrsMMrM,  p. 


S)).  ii.    AluiiuUn  i>yg:tiiit'a,  I 

iriateH     Fig.?.) 
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The  form  is  rotund,  much  like  species  of  Chydoros  in  the  higlil; 
arched  dorsal  outliiie;  the  beak  is  rather  abort  aad  depressed;  the 
lower  outline  of  the  valves  is  very  convex  in  front,  and  bardy 
sinuate  behind,  where  it  terminates  in  a  minute  spine.  The  shel' 
is  marked,  as  in  no  other  lynceid,  by  lines  running  diw^allj 
backward,  and  only  on  the  lower  part  reticulated,  if  at  nil. 

The  post-abdomen  is  short,  broad  and  rounded  below;  the  cla' 
has  a  single  basal  spine-  Length  0.20  mm, — 0.23  mm.  This  is  ti 
smallest  member  of  the  Cladocera.  In  form  it  so  nearly  resemblt 
Chydorus  that  upon  first  sight  the  writer  took  it  for  a  member 
that  genus.  Our  one  specimen  measured  0.25  mm.  The  shell 
marked  by  plications  rather  than  striae,  which  arch  over  the  bac 

Sp.  7.    Alonella  stralat,  Scboedler. 

Thu  species  is  said  to  resemble  A.  exigua  in  habit  and  sculptu 
of  shell;  the  form  is  quadrauguiar  and  not  greatly  elevated  in  b. 
middle;  the  lower  margin  is  nearly  straight  and  fringed  w-i 
bristles;  the  pos<^^erior  angle  is  rounded  and  unarmed.  The  antE 
nnles  with  their  setie  extend  beyond  the  beak;  the  pigment  flecic 
smaller  than  the  eye  and  half  way  to  the  beak.  The  post-abdon 
is  long  and  narrowed  toward  the  end;  there  are  seven  or  eight  as 
spines,  and  two  spines  on  the  terminal  claw.   Length  about  0.5  n3 

ScB-OESoa  Pleoroxus. 

Section  A.     Pleuroxus  {vents),  Baird. 

This  group  of  lyneeids  is  most  obviously  defined  by  the  lo 
"beak",  formed  by  the  extension  of  the  chitinous  covering  of  i 
head.  (There  is  rarely  a  beak  in  the  sense  of  that  word  as  appL 
in  the  case  of  iScaphoIeberis  or  Daphnia,  but  the  antennules  s 
simply  attached  to  low  nromineiicea  on  the  under  sideofabrc 
shield-like  projectiou  of  the  shell.)  This  beak-like  projection 
acute  and  often  long  and  either  curved  backward  or  even  bent  P 
ward.  The  fornices,  or  lateral  projection  of  the  head-shield,  f 
narrow.  The  form  varies  much,  but  is  almost  always  very  stroa  j 
convex  above,  and  the  posterior  margin  ia  thus  only  a  fraction 
the  whole  hight  of  the  animal.  In  soma  American  specJea  the  be 
is  very  much  elongate,  and  tJiese  also  depart  from  the  characteria 
habttns  of  the  «enus  in  having  strong  longitudinal  striie  instsad 
~      '  "1  angle  has  teeth  whiola- 

aaterior  margin.    Tbepoi 
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a  is  slender,  asually  truncate  and  armed  behind  with  asingle 
tttitfaliarp  teeth  on  either  Hide;  the  terminal  claw  has  nsaally  two 
qiiiua  and  may  be  serrate. 

The  male  has  B  shorter  beak,  the  pont-abdomen  is  more  or  less 
nodified,  and  the  first  foot  has  a  powerful  hook.  The  winter  eggs 
freqaeatly  have  a  true  ephippium;  and  sometimes  this  structure  ia 
like  that  of  Chydorus,  toward  which  the  round  forms  of  this  genus 
Item  to  lead.  There  are  upwards  of  a  dozeu  valid  species,  several  o£ 
which  are  American. 

Kett  10  Section  A,  Plbcbosus  vbrds. 

3  Beak  not  curved  fcrward. 
i.  ait]\  ret  leu]  ate. 
(>J  Faat-itlii]  amen  lerj  dbtcdv. 
1.   P.  Iia»latu»,  Ban. 
i,  P.  (fniFnduiw,  Blrie. 
<til  Poil-KbdDmeD  Dot  leij  ileuder. 
'TmulDHl  claws  wllb  tn* spines. 

3.  P.  mgmullu'.o.  P.MaHler.  <?) 
?.  P.  ornolui,  SchcedleT. 

"TenalDalelaw*  wUbailDgle  spine. 

4.  P.  nrutlrosfrb,  Blrge. 

&  Sbtltsinoctn,  except  npontb«Iroat margin. 

9.  P.  ndunftiu,  Jurlne. 
C-  Sbell  striped. 

(a)81iell  very  loDg  and  low. 
'Willi  one  tooth  below. 

10.  P.  unldiiu,  Blrge. 

"VltbOBt  acootli;  tenale  wltb  aliook  upon  tbe  tint  toot. 

i.  P.tuimoCui,  BiTge. 
***  niihout  a  lootb  OD  the  ebeli  or  claw  od  tbe  loot. 

I.  P.  (uninli.  Herrlck. 
(b)BlMll  bigh. 
*  Lower  angle  iplned. 
•intenuK  with  elg1>t  set n.<,  anterior  margin  ol  valves  toothed. 

I  P.dcntfcuIatiM.&lrge. 
ttAatenon  w<tb  seven  setn;. 

ts,   P,lNitTiIii.:joboedler. 
**  Wbol*  poKlerl or  margin  ol  shell  iiploed(reroantha.  i 
11.    P.f^unraIl^O.F.Uuellsr. 
B*ak  protiurved  (Rhypophilus.) 
Sbtii  rciteuUte. 
■ralntlyaadreinlartr. 
U.   P.fflotMr.MiDedler. 
"Sliangliatiil  Imgnlarly. 
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14.    P.  ptrionatut,  L«Ti]lft. 
B.   SUell  itnp«d. 

*  Fasierior  inarglD  tootbeil. 

la.   p.  prorurem,  Blrgs. 
■*  unlj  lower  Uigte  lootbrd. 
1I>.    P.  anrinatui,  Balrd. 


Plenroxiis  liastntiis,  San. 
(Plate  1.    Fig.  16.) 


Form  someffhat  oval,  dorsal  line  strongly  curved,  posterio 
giu  short,  with  a  tootb  below;  head  short,  beak  very  long,  sti 

ish;  shell  obscurely  reticulate.  Post-abdomen  very  long,  n 
with  small  teelh;  claw  with  two  basal  spines.  Color  cor 
The  sculpture  consists  of  fdiut  reticiilatioos.  The  ephippium 
a  truncation  of  the  upper  part  of  the  shell,  Length  0.50— 0.i 
The  male  has  a  shorter  beak;  the  first  foot  has  a  weak  hoc 
the  spermatozoa  are  spherical. 

?  Sp.  2.    Pleuroxus  straminciis,  Birge. 

This  form  is  the  American  representative  of  the  preceed 
not  identical  with  it.  Birge  mentions  minute  striae  in  the  n 
P.  stramineus  ia  said  to  ha  lower  than  P.  hasfcatus,  while  its 
shorter.  Undoubted  specimens  of  P.  denticulatus  exhibit  th 
differences,  an  increase  in  the  convexity  of  the  shell  acconip 
an  increase  in  the  length  of  beak.  The  form  of  the  abdom 
pears  nearly  identical,  if  we  compare  P.  E.  Mueller's  plate  ] 
IS,  with  the  outline  given  by  Birge  at  plate  II,  fig,  11.  Th 
in  both  is  deep,  especially  during  the  period  when  the  wintei 
forming.  The  direction  of  the  reticulations  is  said  to  difl 
P.  E.  Mueller's  figure  does  not  furnish  positive  evidence  ( 
Length  C.6  mm. 

Sp.  3.    Pleuroxus  trlKonellus,  0.  F.  Mueller. 


Dorsal  line  strongly  arched;  the  beak  rather  long,  straij 
pigment  Beck  smaller  than  the  eye.     Shell  faintly  reticula 
niarkinga  consisting  of  transparent  ridges.     Fost-abdomeu 
Uted  slightly  toward  the  end,  v>hicb  is  tri 
md  one  very  small  basal  spine.   T. 
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mar^n  of  the  post-abdomen  has  a  series  of  small  spines,  and  the 
lower  ehell-margin  is  hairy.  The  post-abdomen  of  the  male  is 
somewhat  as  in  Crepidocercus,  and  densely  hairy;  the  first  foot  has 
g  moderate  hook. 

To  judge  from  Kurz^s  statements,  P.  ornatus,  Schoedler,  is  not 
specifically  distinct.    Not  yet  identified  in  America. 

Sp.  4.    Pleuroxus  acutirostris,  Bir^e. 

This  form,  with  Harporhynchus.  imitates  in  some  respects  the 
Alonellse,  from  which  they  differ  in  having  the  beak  elongated  and 
reenrved.  Birge^s  description  does  not  state  what  the  form  of  the 
fomices  is,  but  he  intimates  that  the  general  resemblances  are  with 
PlenroiQS.    The  general  shape  is  as  in  P.  hamatus. 

"The  post-abdomen  is  broad,  compressed,  truncated,  with  numer- 
ous fine  caudal  teeth.  The  terminal  claws  have  only  one  basal 
spioe."  ''The  valves  are  reticulated  as  in  P.  [Alonella]  insculptus, 
although  not  so  plainly.^'    Length  0.35  mm.   Southampton,  Mass. 

Sp.  5.    Pleuroxus  adunctus,  Jurine. 

MoMieulm  adunclus,  jubine. 

Pkuroinw  adunctws,  schoedlkr,  p.  e.  3iuelleb,  kubz. 

Very  like  P.  trigonellus,  but  with  the  back  more  strongly  arched. 
The  anterior  part  of  the  shell  is  striped.  The  beak  is  shorter  than 
i&  P.  trigonellus,  but  no  other  permanent  differences  are  discover- 
able. The  temptation  to  believe  this  a  mere  varietal  form  of  P. 
trigoaellns  is  great.  Indeed,  four  species  (the  two  here  noted,  P. 
''•iriii  and  P.  denticulatus,  Birge,)  are  very  nearly  related.  The 
^>hippium»  where  known,  is  marked  by  minute  punctation  and  a 
teker  color. 

Sp.  6.    Pleuroxus  bairdii,  Schoedler. 

'^'cvnxnM  trfgoneUiui,  baird. 
fkurozui  bairdtit  kubz. 

This  form,  so  far  as  can  be  gathered  from  Baird's  brief  descrip- 
w>n  and  figures,  differs  from  the  others  in  having  the  shell  marked 
hy  straight  parallel  lines  running  diagonally  backward  and  upward, 
^  in  lacking  one  of  the  terminal  bristles  on  the  5*setose  ramus  of 
we  anteunss.  The  first  is  a  possible  but  unusual  structure,  while 
^eecond  might  result  from  an  overlooking  of  the  very  small  seta 
^Ueh  fills  this  place  in  the  other  forms.  Baird  himself  did  not 
'ivtingaish  it  firom  P.  trigonellus. 
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Sp.  7.    Plcuroxiu  deiitlculatus,  BirKe. 
{Plato  6.    FiRi.  12—13.) 

ReBeiDblini;  very  closely  P.  adunctus,   which,   however,  b 
broader  post-abdomen   than  the  ordinary  P,  denticulatus. 
posterior  angle  of  the  shell  is  armed  with  from  one  to  four  (gt 
ally  three)  teeth.     The  beak  is  very  long. 

The  character  most  emphasized  by  BIrge  is  a  aeries  of  teeth  a 
the  acterior  margin  of  the  valves.  The  same  thing  is  found  i 
procurvus,  as  I  have  repeatedly  satisSed  myself.  In  certain 
tions  these  teeth  do  not  show,  or  the  smaller  teeth  on  the  1 
margin  only  appear.  P.  adanctus,  as  figured  by  Schoedler, 
similar  teeth  on  the  lower  margin,  and  very  likely  has  them  ai 
orly.  The  edges  of  the  valves  are  heavily  fringed  with  pecti 
setse.  The  male  has  a  shorter  beak  and  the  post-abdomea  gii 
rounded  without  the  peculiar  modification  seen  in  P-  adunctoi 

There  seem  to  be  two  varieties  in  Minnesota  both  of  which 
the  characteristic  irregular  striations  of  the  shell,  which  radiate 
an  irregularly  marked  or  unmarked  area  in  the  center  towarc 
edges;  both  have  the  toothed  posterior  angle  and  the  serrated; 
erior  angle  and  the  serrated  anterior  margin.  But  the  cotn 
form  is  much  longer,  with  the  dorsal  margin  less  convex  ant 
beak  shorter.  The  robust  form  bas  a  larger  pigment  fleck,  i 
the  post-abdomen  is  shorter  and  more  robust,  resembling  i 
nearly  Schoedler's  figures  of  the  abdomen  of  P.  adunctus.  Thf 
another  variation  or  abnormality,  in  which  the  lower  marg: 
quite  concave.  The  resemblance  to  F.  procarvus  is  remarkab 
some  phases. 

I  have  collected  this  species  in  Blount  springs,  Ala.,  in  tb 
Croix  river,  and  at  variona  intermediate  points,  as  well  as  verve 
in  Minnesota. 

Sp.  8.    Pleuroxos  hamatuBi  Birge. 

(Plato  E.    Fig.  1.) 

Thu  species  is  smaller  than  those  of  the  preceding  group 

fitrma  a  transitiou  to  the  two  next  to  be  described  in  the  grei 

«ioagatioii  of  the  shell,  which  is,  however,  higher  and  more  stroD 

arched.     The  head  and  beak  are  much  as  in  F.  deuticulatas,    "i 

iwer  margin  is  concave  posterior  to  the  middle  and  slightly  com 

llujiOBterior  angle,  which  is  unarmed.     The  lower  maigia 

^-"^■"TH^  markings  are  as  in  F.  denticulatus,  but,  in  additit 
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I  is  a  set  of  horizontal  striffi  all  over  the  shell.    The  post-abdo- 
is  widest  in  the  middle  and  almost  exactly  as  in  P.  denticula- 
The  first  foot  bears  a  claw  such  as  ordinarily  distinguishes 
males. 

!he  only  specimens  which  I  have  seen  were  from  the  Tennessee 
sr,  near  Waterloo,  and  near  Decatur,  in  Alabama.  My  notes 
liain  no  reference  to  the  minute  striations,  which  could  perhaps 
hardly  seen  with  the  instrument  employed.  The  process  of  the 
mm  is  long  and  rather  acute,  the  beak  moderate,  and  the  pig- 
»nt  fleck  very  large.  The  markings  on  the  anterior  of  the  valves 
i  irregular  and  are  inter-connected  by  cross  lines  or  anastomoses, 
ra  two.  (The  genus  Anchistropus  has  a  hook  upon  the  first  foot, 
tt  is  like  Chydorus.) 

Sp.  9.   Pleuroxus  afflnis.  ISp.  n.) 

(Plate  H.    Fig.  2.) 

A  small  species  with  elongated  shell  and  longitudinal  striae,  form- 
g  a  link  between  the  preceding  and  the  next,  to  which  it  is 
osely  related.  Shell  broadest  in  front,  upper  contour  nearly 
raight;  anterior  part  of  the  lower  margin  evenly  arched,  posterior 
argin  rather  low.  Head  very  short;  beak  very  long,  narrow  and 
mevrhat  incurved;  antennules  and  antennse  very  small;  eye  evi- 
tntly  larger  than  the  pigment  fleck.  The  post-abdomen  is  as  in 
.  denticulatus,  or  a  little  lony:er  proportionately.  The  markings, 
•&r  as  observed,  consist  of  diagonal,  faint,  numerous  and  parallel 
aes  posteriorly,  and  others  springing  from  the  anterior  margin, 
here  is  no  tooth  behind;  the  teeth  on  the  post-abdomen  are  small 
id  not  numerous.  The  upper  margin  of  the  shell  is  not  sharp  but 
)aiided.  Thus  this  pretty  and  unique  form  is  clearly  distinguished 
x)m  all  its  allies  although  unfortunately  only  this  very  imperfect 
escription  and  schematic  figure  can  be  given.  Found  in  Weakly 
K>Dd,  Culbert  county,  near  Florence,  Alabama,  where  with  an 
Uona,  Chydorus  sphaericus  and  Scapholeberis,  it  formed  the  clado- 
seran  fauna  of  the  pool. 

Sp.  10.    Pleuroxiis  unideus,  Birge, 
(Plate  F.    Fig.  15). 

An  extreme  among  these  elongated  species,  the  length  of  body  fall- 
ing little  short  of  double  the  hight.  The  dorsal  line  is  very  flat 
s&d slightly  but  evenly  arched;  the  lower  margin  is  evenly  convex 
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or  nearly  straight,  covered  by  long  pectinate  bristles.  The  h< 
short,  and  the  beak  is  long  and  sharp;  the  antchnnles  are  of  m 
ate  size,  with  a  lateral  seta  one-fourth  from  the  end;  pigment 
less  than  the  eye;  antennae  rather  long,  with  strong  thorns  oi 
terminal  joints.  The  post-abdomen  is  long,  as  in  P.  hastatus, 
nearly  parallel;  anal  teeth  sharp,  small  and  numerous;  claws 
tinate,  with  two  strong  basal  spines.  The  shell  is  strongly  st 
with  longitudinal  strise,  which  are  parallel  with  the  different 
gins.  Birge  says  that  there  is  a  reticulated  area.  The  lower  a 
is  rounded,  and  anterior  to  it  is  a  small  tooth  directed  backi 
This  species  is  distributed  throughout  the  Mississippi  vaile] 
have  notes  of  it  from  Swan  lake^  near  Decatur,  Alabama, 
often  rather  abundant  about  Minneapolis,  but  is  thought  by  I 
to  be  absent  from  the  eastern  states.  Almost  all  the  specime 
have  seen  are  very  dark,  often  brown,  so  as  to  appear  to  the 
like  dark  specks  as  they  swim  about.  The  length  varies  from 
mm.  to  0.85  mm.  About  0.60  mm.  is  a  common  size,  accordir 
my  observation.  Birge  mentions  a  rudimentary  sixth  foot  in 
species.  This  organ  is  found  in  Eurycercus  and  other  lync 
according  to  Schoedler. 

Sp.  11.    Pleuroxus  truncata,  0.  F.  Mueller. 

Lynccus  truncatus,  muellsr,  koch,  zaddach,  lievin,  fischrb,  lilljeborg 

DIG,  raic. 
Pcrcantha  truncata,  baird,  bchoedlrb.  kubz. 
Plfuroriif*  truivcatus,  p.  e.  mubller. 
Pcrcantha  brcvirostria,  scnoEDLEB. 

This  species  is  widely  distributed  in  Europe,  but  is  replao 
America  by  the  following.  The  shell  is  high,  the  dorsal  coc 
arched;  beak  rather  long  and  straight;  lower  margin  slightly 
vex,  setose;  posterior  margin  straight,  armed  with  very  strong  1 
entirely  across  it;  the  anterior  margin  also  is  dentate,  as  in  the] 
The  valves  are  covered  with  strong  striae,  springing  from  the 
terio-central  part  and  radiating  toward  the  free  margins.  Thej 
abdomen  is  of  moderate  size  and  in  form  much  as  in  the  next, 
ephippium  causes  a  considerably  change  in  form  and  coloration, 
the  male  the  beak  is  shorter,  and  the  abdomen  has  finer  teeth, 
first  foot  has  an  extraordinarily  large  hook.  The  length  is  a1 
0.5  mm.  to  0.6  mm.  Percantha  brevirostris,Schoedler,  differs  in 
length  of  the  beak  only. 
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Sp.  12.    Pleuroxiis  procurvus,  Bir^e. 

(Plate  E.     Figs.  3,  4.) 

n  size  and  general  appearance  this  most  interesting  species  is 
rilar  to  the  above,  and,  especially,  to  P.  denticulatus.  The  gen- 
ii form  and  even  the  details  of  structure  agree  almost  to  identify- 
lib  the  latter.  The  structure  of  the  posterior  margin  is  like  Per- 
mtha,  while  the  rostrum  is  bent  abruptly  upwards  as  in  Rliypo- 
lulns.  la  small  individuals  the  length  is  greater  proportionally, 
•he  lower  margin  is  slightly  convex  or  nearly  straight,  and  fringed 
ly  bristles  which  are  stronlgy  pectinate;  the  anterior  and  lower 
Dfttgins  are  toothed  as  in  Percantha.  The  shell  gland  is  more  as 
ntheDaphnidffi  than  most  lynceids.  The  number  of  posterior 
Mth  is  variable.  The  ephippium  is  as  in  P.  denticulatus.  Length' 
X40  mm.  to  0.50  mm.  Not  rare,  but  less  common  than  P.  denticu- 
litos.  The  male  post-abdomen  is  like  that  of  P.  denticulatus;  the 
tostram  is  as  in  the  female. 

Of  the  species  following  it  may  suflBce  to  say  that  they  are  corpu- 
lent, filth-loving  representatives  of  P.  trigonellus,  P.  adunctus  and 
P.bairdii,  respectively,  which  have  turned  uptheir  nosesatasuper- 
feial  existence  and  buried  themselves  in  the  mire  and  debris  at  the 
bottom  of  the  pools.  It  might  be  fanciful  to  assume  that  the  curved 
noot  is  used  for  "rooting,"  but  the  fact  that  these  "Schmutz- 
peterchen''  lynceids  would  find  a  long  straight  beak  in  the  way  is 
•nggestive. 

Sp.  13.  Pleuroxus  (Rypophilas)  glaber,  Schoedler. 
PkviunM  perfonotus,  p.  e.  3iueller. 

Tbe  shell  is  high  and  squarish,  the  fornices  narrow,  the  beak 
•lightly  pro-curved,  the  lower  margin  nearly  straight,  with  two  or 
more  teeth  at  the  posterior  angle.  The  antennae  have  seven  seta? 
oaly.  The  male  is  almost  exactly  as  that  of  P.  trigonellus.  Length 
OhS  mm.  to  0.65  mm.;  male  0.5  mm. 

Sp.  14.  Pleuroxus  ( Rypophilus)  pcrsonaius,  Leydig. 

That  this  species  is  really  distinct  is  by  no  means  certain;  how- 
wer,  it  is  stated  that  the  shell  is  less  regularly  and  more  markedly 
Kticulated,  and  the  markings  lack  the  elevations  described  under 
"  trigonoUu?,  which  are  present  in  the  previous  species.  It  lives 
itt  filth  and  covers  itself  with  it. 
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8p.  15.    Pleuroxua  (Egpophilua)  uiiclnatus,  Biuid. 

The  shell  is  ridged  with  lines  running  upward  and  backwud 
in  P.  bairdii;  the  lower  angle  of  the  shell  has  three  teeth,  and 
beak  is  more  horizontal  than  in  the  abore.  In  size  and  chanc 
this  is  almost  identical  with  F,  baicdii,  with  which  it  occni 
England. 

This  completes  the  list  of  swine-like  members  of  the  genus;  t 
well  deaerre  to  be  studied  from  a  morphological  stand-point. 

Pleroxus  nasutus.  Gay,  is  a  poorly  described  form  fi'om  Chil 
sembliog,  according  to  Schoedler,  P.  ornatus  =—  trieonellus. 

A  species  of  Percantha  (Lynceus  armatus,  Gtay)  is  found  in< 
NOTE  TO  PEXDBOxuH.— Tbe  two  speclci  P.  uQldeDs  kBd  P.  alSnli  lire  quite  i 
from  the  tTPe  ot  Uie  genua  and  appiosch  In  loms  respects  to  Leptorbyiicbus.  P. 
parttcularl]',  tiu  a  recurred  beak.  I  am  la  doubt  about  F.  bamatasand  P.  aeutt 
which  Is  said  to  be  reticulated  ;  but  It  teems  ilkeir  that  Ibe  speelM  abore  mei 
stand  Id  closest  relation  to  Leptothyacbiu. 


Section  B.    Leptorkynchus,  Herrick. ' 

The  species  for  which  Sars  formed  the  genua  Harporhync 
of  Alona-like  habit,  buthasabeak  which  exceeds  that  of  any  k 
Pleuroxus  in  length,  being  simulated  in  this  respect  by  the  i 
ican  P.  aciitirostris,  which  is,  however,  in  other  respects  more  i 
allied  to  Plei 


Leptorlij-nehus  falcatus,  Snrs. 


Body  obioug,  arched  above;  ventral  margin  nearly  straight-,  t 
with  B  Bpine  at  the  posterior  angle;  beak  strongly  curved, 
laterally;  pigment  spot  larger  than  the  eye.  The  post-abdoi 
wide,  sides  nearly  parallel,  armed  with  a  few  strong  teeth 
and  a  lateral  line  of  spines:  caudal  claw  with  a  single  small 
spine. 

TiiL — Genus  Phrixura,  P.  E.  Mueller. 

Oblong)  wide;  posterior  shell-margin  little  less  than  whole) 
Post-abdomen  terete,  obtuse  at  the  end,  which  is  armed  « 
cluster  of  spine?  of  which  the  terminal  ones  are  similar  to  the  o 

1  Hiroorbrtx^liua  Is  preoccupied  !□  ornltholoKr. 
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Sp.  1 .    Phrixura  rectirostris,    P.  E.  Mueller. 

(Plate  I.    Fijf.  18.) 

Beak  acnte;  shell  striated  longitudinally,  slightly  arched  above; 
central  margin  rounded,  with  a  round  and  unspined  angle  behind, 
length  0.5  mm.    Not  yet  encountered  in  Minnesota. 

IX. — Gsiirus  Chydobus,  Leach. 

This  genus,  if  it  be  really  of  generic  value,  contains  minute 
lotond  animals  which  appear  in  the  water  like  animate  pin-heads 
if  small  size.  Their  motion  is  a  rolling,  wavering  hobble;  and  they 
^Jif6  by  preference  upon  vegetation,  or  in  slime  at  the  bottom  of 
pooh.  Occasionally  they  may  be  seen  in  sunshiny  weather,  dis- 
porting themselves  near  the  surface  in  immense  numbers.  There 
ue  two  common  species,  and  six  more  which  are  more  rare  or  in 
MTt  not  valid. 

The  sexual  period  occurs  at  two  different  periods  (i,  e..  May — 
rane,  and  December),  but  in  probability  is  not  confined  to  any 
i0riods.  The  males,  which  only  rarely  are  found  even  in  these 
leriods,  have  the  abdomen  narrowed  or  excavated  to  accomodate  it 

0  the  i>eculiar  alteration  of  the  brood-cavity  which  takes  place  in 
he  sexaally  mature  female.  The  connection  takes  place  by  the 
Bsertion  of  the  abdomen  within  this  chamber,  which  is  facilitated 
y  the  reduced  size  of  the  abdomen.  The  modification  of  the  shell 
f  the  brood-cavity  above  referred  to  consists  in  the  thickening  of 
he  wall  posteriorly,  which  may  or  may  not  result  in  the  deforming 
f  the  shell,  as  shown  in  plate  F,  fig.  7,  taken  from  Kurz.  This 
lay  be  termed  an  ephippium,  although  it  differs  somewhat  from 
he  modified  shell  so  called  in  Daphnia.  The  male  element  consists 
if  nearly  round  nucleated  cells,  and  the  opening  of  the  vas  deferens 

1  anterior  to  the  terminal  claws.  The  members  of  this  genus  are 
UDQong  the  most  minute  forms  of  the  family  or  the  entire  group. 
Joncisely  pat,  the  characters  are  as  follows: 

Form  globose,  not  obviously  truncate  behind;  head  terminating 
in  a  sharp,  long,  curved  beak,  which  lies  close  upon  the  anterior 
Bdarc^ns  of  the  valves;  antennae  short;  eye  larger  than  the  pigment 
Beck;  abdomen  flattened,  excavated  in  the  male;  intestine  with  nc 
anterior  caeca,  doubly  convoluted,  with  an  anal  caecum.  Three  spe- 
foand  in  Minnesota. 
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Sp.  1.    Chydorus  spliBericus,  Mueller. 

(Plate  F.    Fiffs.  4,  7,  8  and  10.) 
Ijyncctis  8ph<jcrieu8,  o.  r.  muellbr,  m.  kd wards,  koch.  zaddach.  libven,  i 

LILLJEBOBG,  LBTDIG,  TOTH,  ZKXKEB.  FB.IC 

Monoculus  spluvricus,  JURimB. 

Chydoriu  mu^Ucri,  lxach. 

Chy^lonis  spJuvricua,  baibd,  schoedlbb,  p.  e.  mueller.  lutz,  kubz,  bibge. 

Form  nearly  spherical,  as  seen  from  above  broadly  oval;  ia  ; 
specimens  truncate  behind;  an tennules  of  moderate  size,  in  th 
very  large,  with  curved  flageilum  near  the  middle  of  anterio; 
gin;  pigment  fleck  often  nearly  as  large  as  eye;  beak  of  mo 
length,  blunt  in  the  male;  first  foot  strongly  hooked  in  the 
post-abdomen  short,  broad,  rounded  at  the  end,  armed  witl 
sharp  teeth;  shell  reticulated  with  polygonal  meshes.  Color 
unspotted.    Length  0.50  mm. 

This  species  occurs  in  Spring  earlier  than  most  forms, 
ranked  as  the  most  abundant  of  the  micro  Crustacea,  being 
over  the  whole  circumpolar  Irnd-area.  The  ephippium  f< 
winter  egg  was  observed  by  Kurz,  but  the  period  at  whic 
formed  seems  variable. 

C.  sphaericus  of  a  previous  report  seems  to  have  been  the  i 
ing  species  which  is  more  common  in  Minnesota  in  the  < 
lakes.    A  small  form  in  our  large  lakes  measures  0.3  mm.; 
be  distinct. 

Sp.  2.    Chydorus  grlobosus,  Baird. 

(Plate  F.    Figs.  1,2,  3  and  9.) 
Chydonia  glohfmis,  baird,  lilljeborg,  schoedlbb,  levdiq.  p.  e.  muelle 

KURZ,  BIBGE. 

Form  globose,  very  broad;  antennules  very  large  with  as 
lateral  seta  on  a  small  elevation;  swimming  antennae  excee( 
small;  the  shell  gland  is  well  developed;  the  pigment  fleck  is 
smaller  than  the  eye;  beak  very  long  and  incurved;  post-ab( 
rather  long,  more  slender  than  the  last,  broader  near  the  end 
is  truncate,  bearing  about  20  spines  on  the  margin  near  whi( 
lateral  series  of  minute  bristles;  the  terminal  claws  are  straig 
spined  along  tlie  basal  half,  and  have  an  accessory  spine;  the 
is  very  indistinctly  reticulated  and  spotted;  color  dark;  lengl 
O.S  mm.;  male  0.55  nun.  The  males  have  the  abdomen  ver 
row  for  the  entire  length. 

This  species  is  cousiiered  rare  elsewhere,  but  is  not  infreqi 
Auofust  near  Minneapolis, 
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Sp.  3.    Chycloms  ovaliSy  Karz. 
(Plate  F.    Fig.  11.) 

Form  oyaI«  nearly  twice  as  long  as  high;  beak  long;  aatennules 
tvo-thirds  as  Ions:  as  the  beak,  with  two  elons^ated  sensory  filaments 
9ihoYe  the  others;  pigment  fleck  nearly  as  large  as  the  eye;  antennae 
Imall;  shell  margins  heavily  fringed  anteriorly;  post-abdomen  of 
pMderate  size,  rounded  at  the  end,  with  about  8  teeth  near  the  end; 
ikell  smooth.    Length  0.4  mm. 

This  species  is  rather  near  C.  sphsericus,  differing  in  having  the 
riiell  smooth,  antennae  shorter,  and  beak  longer.  This  species  is 
lot  yet  known  in  America. 

Sp.  4.    Chydorus  caelatus,  S  hoedlpr. 

(Plate  F.    Fig.  12.) 
Glydorw  aduncttu,  Schokolbb. 

This  small  species  is  about  0.4  mm.  long,  and  resembles  the  young 
•f  C.  globosus  in  form,  from  which  as  well  as  from  all  known  spe- 
M  it  is  distinguished  by  the  marKings  of  the  shell,  which  consist 
•faeries  of  rounded  elevations  (or  depressions?)  arranged  parallel 
to  the  lower  margins  of  the  shell  and  head.  The  description  is  very 
incomplete,  aud  the  only  other  author  who  appears  to  have  seen 
Uie  animal  is  Eurz,  who  adds  that  the  sensory  filaments  of  the  an- 
tennae are  unequal  in  hight,  and  that  the  so  called  elevations  are 
ftally  depressions.  A  form  with  a  few  depressions  about  the  edge 
•nd  characters  of  this  species  was  once  seen  in  the  vicinity  of  Min- 
neapolis. 

Sp.  5.    (■hydorus  nitidiis,  Schoedler. 

(Plate  F.    FiKs.  5,  6.) 

Shell  smooth  and  regularly  punctate;  the  head  resembles  C.sphjB- 
ricus,  but  the  pigment  fleck  is  much  smaller  than  the  eye,  to  which 
It  is  much  nearer  than  to  the  end  of  the  beak;  the  post-abdomen  is 
woader  near  the  end,  and  bears  a  row  of  10 — 12  teeth  on  either  side. 

(?)  Sp.  O.    Chydorus  latus,  Sars. 

Very  possibly  a  variety  of  C.  globosus,  from  which  it  differs  in 
the  shorter  beak  and  greater  size.     Length  0.66  mm. 
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Sp«  7.    Chydoriis  piger,  Sara. 

Sub-rotund,  prominent  above,  sinuate  behind;  lower  and  poster 
ior  margins  rounded,  lower  margin  ciliated.  Head  moyably  unite 
to  the  body;  beak  long,  separated  by  an  indentation  from  thebea 
shield.  The  shell  is  broad,  as  seen  from  above.  Shell  punctat 
anteriorly  and  marked  below  by  indistinct  oblique  striae.  Antei 
nules  with  seven  setae  and  two  small  thorns  on  the  end  of  eac 
ramus.  Post-abdomen  truncate;  the  terminal  claws  with  a  minnl 
tooth  at  the  base;  posterior  margin  sinuated,  rounded  below  u 
there  densely  armed  with  minute  teeth.  Abdominal  setae  longu 
flexible.  Pigment  fleck  of  medium  size,  much  nearer  to  the  ej 
than  to  the  beak.    Length  about  0.33  mm. 

( ?)  Chydorus  latifrons,  Dana.  (U.  S.  Exploring  Expedition,  Rep.  on  Grotf 

vol.  II,  p.  1274.) 

Very  tumid;  in  side  view  rotund,  head  not  separate,  very  shot 
beaked;  beakfslender  and  close  to  the  body,  acute;  in  upper  vie 
animal  very  broad,  truncate  anteriorly,  the  front  t]}ereby  near! 
as  broad  as  the  body;  behind  low,  triangular  and  obtuse.  Feej< 
islands. 

( ?)  Chydorus  albicans.  Gay, 

from  Chili,  is  imperfectly  described;  but  it  is  interesting  to  notetli 
occurrence  of  this  genus  there. 

X. — Gekus  Anchistropcs,  Sars,  (?) 

Very  similarjin  form  to  Chydorus;  valves  gaping  below  anter 
orly;  antennules  small;  process  of  labrum  rounded.  Post-abdome 
attenuated  toward  the  end,  densely  covered  with  fine  teeth;  termifli 
claws  denticulate.  First  foot  with  a  powerful  claw,  protrudin 
beyond  the  shell.  Eye  very  large.  Shell  indistinctly  reticulat" 
Sars  says  of  his  Anchistropus  emarginatus  that  on  cursory  inspe< 
tion  it  would  be  taken  for  the  young  of  Chydorus  globosus.  B 
found  but  few  specimens,  about  0.35  mm.  long.  The  suggestion 
still  possible  that  the  young  males  of  some  Chydorus  are  here  mi 
taken  for  a  new  genus.  The  males  of  Chydorus  globosus  were  n( 
known  till  1878,  and  their  early  form  is  still  unknown.  TheyouD 
females  have  a  tolerably  strong  claw,  though  it  is  not  much  corre 
I  have  oiice  found  a  peculiar  lynceid  measuring  0,46  mm.,  wil 
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neyenly  bat  distinctly  reticulate  shell,  slender  abdon^en,  and  a 
trong  claw  which  was  dentate.  There  were  several  young  (more 
bin  two),  and  the  shell  in  these  was  more  regularly  reticulate.  All 
Affts  to  find  a  second  specimen  failed,  and  the  one  seen  was  some- 
fliat  mutilated;  hence  I  am  unable  to  determine  its  real  position. 

• 

XL — Genus  Monospilus,  Sars. 

Head  separated  by  a  depression  from  the  body;  shell  high,  com- 
^RBsed,  posterior  margin  somewhat  less  than  the  greatest  hight  of 
lie  shell.  Post-abdomen  broai,  ornamented  with  lateral  and  post- 
nrior  spines;  claws  large,  with  a  single  basal  tooth.  The  compound 
eye  is  absent,  its  place  being  taken  by  the  pigment  fleck,  which  is 

ihe  fiinctional  eye.  ^ 

• 

Monospilus  dispar^  Sars. 

(Plate  I.    Fiff.21.) 

tyn^eitt  tenuirostrfe,  FiflCHSR,  Abb.  ueber  elnlge  neue  Dapb.  und  Lynceidse.  p .  427, 

tab.  Ill,  figs.  9—10  (Jlde  Sars). 
M<m$pau8  dispar^  sabs,  Crust.  Cladoc.  i  OmgD.  af  Ghrlstiania,  p.  165. 
JToMMtpatu  disixir.MaBLLBB,  Danmark's  Glad.,  p.  196. 

Shell  roundish;  ventral  margin  setose;  posterior  angle  rounded, 
Quurked  above  with  numerous  impressions.  Antennules  small;  an- 
tennae long,  with  seven  setae.  Post-abdomen  short  and  broads  bear- 
ing a  series  of  spines  along  the  excavated  posterior  margin,  and 
nmamented  on  the  sides  with  clusters  of  bristles.  The  shell  in  old 
indinduals  is  not  moulted  but  remains  as  in  Ilyocryptus,  covering 
ihe  greater  part  of  the  new  shell.  The  figure  shows  an  old  indivi- 
Inal  with  its  successive  coverings  still  clinging  to  it.    Like  Ilyo- 

1  So  much  interest  attaches  to  this  species  that  we  reproduce  the  Latin  description  of 
Ui.  "  Test*  in  adultibos  valvulis  composita  pluribus,  altera  alteri  imposita,  a  latere  visa 
Ha.  Istitudine  maxima  in  parte  antica  sita;  margine  superiore  antioe  valde  prominente, 
OittiiofeetinferioreciliatorotuadHtis.  Caput  mobile,  perparvuin  et  valde  depressum, 
Qiine  impressione  parva  sed  distincta,  a  testa  cetera  dieuunctum,  deorsum  in  rostrum  rec- 
nn  •!  breve  apioe  obtuso  exiens.  Animal  supra  visum  sat  compressum,  latitudine  maxima 
9ite  miyore  ante  medium  sita.  Pars  superior  testes  et  capitis  impressionibus  numerosis 
itandatis  notata.  Antennra  1-mi  paris  minutce  structura  ut  in  ceteris  Lynceidis ;  2-di  paris 
itloQge,  nunc  altero'setas  4  et  aculeum  unum  apicalem,  altero  setas  3  et  aculeos  duos, 
norunt  alter  lone^os  articulo  primo  ejusdem  rami  adflxus  est,  geninte.  Postabdomen  breve 
t  latum,  apicem  versus  truncatum ;  marigine  posteriore  supra  obtuse  angulato,  ad  augulum 
iferiorem  rotundatum  seriebus  duabus  acu!eoram  inque  lateribus  setis  vel  spinulis  brevi- 
Qinameroeis  preeditum;  ungues  terminates  ad  basin  aculeo  longo  armati.  Intestinum,  ut 
loeterls  Lynceidis,  in  thoraoe  laquem  fere  dupUcem  format.  Macula  nig^ra  unica  minima 
rope  basin  antennarum  2-di  paris ;  maculie  infra  oculari  in  ceteris  Lynceidis  similliina,  in 
MiHe  oonspicitur.  quse.  quum  oculus  verus  corapositus  in  omnibus  ceteris  GrU'^taceis 
ladodoceris  distinctus  omninoab?it,  orgranum  quamciuam  rudimentare  visus  habenda  est. 
'Oimal  parum  pellucidum,  colore  fulvescente.    Long^iL  parum  supra  l/^  mm  " 
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cryptus,  this  animal  passes  its  life  in  filth  at  the  bottom  of  pools, 
and  rarely  emerges  to  the  light  of  day.  What  little  visual  function 
there  may  be  is  vested  in  the  larval  organ. 

The  specimen  from  which  the  drawing  was  made  measured  0.45 
mm.  The  first  glance  at  this  rarest  of  all  entomostraca  affords  proof 
of  its  unique  character.  The  strongly  arched  shell  is  so  compressed 
as  to  bear  little  resemblance  to  Chydorus.  The  dorsal  line  passes 
with  little  angle  into  the  high  posterior  margin.  There  is  a  rounded 
angle  below,  armed  with  two  teeth — the  shortened  representatives 
of  the  fringing  spines  of  the  straight  lower  margin.  The  head  is 
depressed  and  very  short,  but  the  narrow  beak  is  produced  to  beiow^ 
the  margin  of  the  valves.  It  is  rounded  so  as  to  resemble,  as  seen 
in  front,  a  duck^s  bill.  The  fornices  are  narrow  and  flare  so  that 
the  eye  is  left  partly  exposed  upon  the  side.  The  antennules  are 
not  long  but  slender.  The  labrum  has  a  very  large  lamella,  which 
is  crenulate  in  front  and  acute  below,  the  labrum  proper  being  large. 
The  systematic  position  of  this  genus  is  a  matter  of  considerable 
interest,  for  it  is  the  only  member  of  the  whole  order  in  which  the 
larval  eye  is  the  only  one  developed,  and  the  first  thought  would 
be  that  this  must  be  a  primitive  synthetic  type,  in  other  words, 
historically  the  oldest  of  Cladocera.  Closer  study  does  not  warrant 
the  theory.  There  is  much  to  indicate  that,  though  essentially  lyn- 
ceid,  it  stands  in  close  connection  with  the  higher  members  of  the 
family  and  perhaps  has  more  than  a  superficial  resemblance  to  such 
degraded  lyncodaphnids  as  Ilyocryptus.  All  things  considered, 
however,  our  diagram  stands  with  this  genus  as  a  degraded  offshoot 
of  the  more  typical  stem  of  Lynceida3. 

SUB-ORDER  II.— GYMNOMERA. 

This  group  is  easily  recognized  by  the  almost  entire  absence  of 
the  shell,  which  forms  so  conspicuous  a  part  in  the  greater  number 
of  the  Cladocera.  Here  it  serves  simply  to  form  a  pouch  or  brood- 
sac  for  carrying  the  eggs  and  embryos.  The  feet  are  nearly  terete 
and  prehensile,  with  but  slight  indications  of  branchial  appendage's. 

FAMILY  POLYFHEMID^. 
Feit  five  pairs.    Antemiie    with  the  rami  three- or  four-jointed. 

I. — Gen'cs  Polyphemus,  De  Geer. 
Head  very  lar^e,  .separat.^d   l)y  a  depression   from  the  coinp»^ 


8TATB  OSOLOGIST.  121 

My;  shell  covering  but  a  part  of  the  dorsal  region.  Feet  all  with 
an  internal  dentate,  and  an  external  lamellate  appendage.  Caudal 
seta  upon  a  long  process  of  the  post-abdomen. 

Sp.  1.    Polyphemus  pedicnlos^  Linn. 

(Plate  B^  .  FiRS.  4—6.) 

Mcmeulm  pedieulus,  msvMVBt  1746.    gmblin,  Linn.  Syst  Nat.  fabbicius,  Ent.  8yst., 

etc.   8ULZER,  Insecten.    manuxl-,  Enoyclop.  Meth. 
JfonoftOus  pediadus ramosus, or  gbbr,  Mem.  pour  serv.  a  THln.  des  lus. 
MypfkemtM  ocukiv,  mdkllbb.  Zool.  Dan.  Prod,  et  Entomost.   cuvibb,  Tab.  element 

LATBBiLLB,  Ulst  Nat.  Crust.,  ett*.,    LBACU,  Edln.  Eocyc. 
Myphemu9<to(7norum,  LBACH.  Diet.  8c.  Nat.    latbeillb.  Cav.  Rig.  Ao.    dbma- 

BB8T,  Cons.  Gen.  Crust. 
Myphemus pedietUuSt  straus,  Mem.  Mus.  d*Hist.,etc.  h.  edwabds, Hist.  Nat.  Crust. 
MonocvJus  polyphemus,  jdbinb,  Hist.  Nat.  Monoc. 

Cephalonihu atagnorum^  lamabck,  Hist  An.  Vert,    bosc,  Man.  d'Hi^it.  Nat.  Crust. 
Mmoeulus  ocu7ia,  Q3iiblin,  Linn.  Syst.  Nat. 
StalieeTw  pediculua^  koch.  Deutsch.  Crust. 
Potyphemus  pedicUluat  baibd,  Brit.  Eutom . 
Pol^hemwi  ochUu^  ltrvin,  Brancti.  d.  Danz. 
Pdlivplumw  stagnonim,  Fischer,  Ceber  die  in  d.  Umg.  von  St.  Petersburg,  vorkom. 

Crust. 
Myphemus  pediculua,  ltllibbobo.  De  Cru9t.  ex  ord.  trlb. 
MyphtmM  onilus,  lbtdio.  Naturg.  d.  Daph. 

P^phtmui  pedttulm^  schoedlkb,  Neue  Baitr.  zur  Naturg.  d.  Cladoceren. 
PotyphcmuikochU, 

PolVjihemtu  tteuluB,  *'  •*  "  " 

^olyp/iemiis  pedicuItM,  p.  b.  mubllbr,  Danmark's  Cladocera.    korz,  Dodekas  neuer 

Cladoceren.    wbismann,  Beitr.  zur  Naturg.  der  Daplinoiden. 

BiKQE,  Notes  on  Cladocera. 
^vphcmus  oceidentalU,^  hebkick. 

There  are  two  well-marked  varieties  of  this  species:  one  is  found 
commoaly  in  the  clear  lakes;  the  other,  which  I  have  only  once 
seen,  was  found  in  a  very  shallow  weedy  marsh.  The  difference  in 
size  is  quite  remarkable.  Our  ordinary  form  measures  less  than  1 
nim.  The  larecer  form,  including  the  stylets,  is  1.6  ram.  The 
ordinary  variety,  although  highly  colored,  is  yet  transparent,  while 
the  large  variety  is  deep  red  and  quite  opaque.  The  relationship 
between  the  two  forms  is  quite  like  that  maintaining  between 
Kaptomus  stagnalis  and  D.  sanguineus.  Some  slight  structural 
differences  are  observable  between  the  two  varieties,  as  in  the  form 
oftheaatennules,  yet  quite  insignificant  when  compared  with  the 
striking  difference  in  size  and  coloration.  Number  two  may  be 
called 

1  PoiyphPiiius  occidentalls.Dekay  ---  Llmiilus. 
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Sp.3.    Polyphemna  Btagnalla.    (Sp.  n.) 

In  order  to  make  the  relation  clear  between  these  forma,  I  add 
measurements  of  this  species,  t'ollowinti;  each  with  the  correapoai* 
ing  measurement  of  P.  pediculue  in  parenthesis;  animals  oftba 
same  age,  as  far  as  possible,  being  chosen.  Head  (capsule  of  eye) 
0.3  mm.  (0.2  mm.);  head  and  thorax  0.7  mm.  (0.45  mm.);  abdomen 
0.7  mm.  (0.56  mm.):  caudal  stylet  0.36  mm.  (0  26  mm.);  csndi! 
filaments  0.36  mm.  (0.3  mm.).  Whole  length  of  antennie  O.M  mm. 
(0.42  mm.);  first,  second  and  third  jointa  of  the  S-jointed  ramus  008, 
0.06  and  0.10  mm.,  respectively.  The  formation  of  the  resting  eggi 
or  "dauer-ei"  seems  to  go  on  at  the  same  time  with  the  partheno- 
genetic  reproduction. 

n. — G^ENUS  BYiHOTBEPHEa,  Leydig. 

Much  like  Polyphemus,  but  the  external  appendage  of  thefeetis 
rudimentary,  and  the  abdomen  extends  out  into  a  most  enormoiu 
spine.  The  single  species  is  that  described  by  Leydig  as  B.  longi'  | 
manus,  which  was  found  in  the  stomach  of  Coregonus  wartmanni- 
B.  cederstromii,  of  Schoedler  and  P.  E.  Mueller,  the  latter  aathoT 
now  identifies  with  the  above,  and  concludes  that  the  supposed 
difierences  arose  from  "I'etat  de  maceration  des  examplaires  exa- 
mines." (Les  Cladocerea  des  Grands  Lacs  de  la  Suisse,  p.  U.) 
This  species  may  be  looked  for  in  the  depths  of  the  Great  Lskes. 
(See  plate  U,  fig.  10.) 

in. — Genus  Podon. 
IV. — Genus  Etadhb. 

These  are  compact  oval  forms  confined  to  the  sea.  See  Clans 
Zur  Kenntniss  des  Baues  der  Polypheiniden,  Vienna,  1877,  for  tht 
beat  account  of  the  anatomy. 

FAMILY  LEPTODORID^. 

'J'aat  six  pairs.     Antenna  with  both  rami  four-joiuted.      Bodj 
not  curvedi  shell  very  much  reduced. 


^^^^Jaat  six  i 
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Leptodora  hyalina,  Lilljeborg, 
(Plate  N.    Figs.  6,  7), 

species,  is  found  rarely  in  the  larger  lakes  of  Europe  and 

tu  und  Lehenserscheinung  von  Leptodora  hyalina^  Weis- 
74;  also,  Om  en  diniorph  Udvikling  samt  Generationsvexel 
dara^  G.  0.  Sars,  1873;  also,  Bidrag  til  Cladocerenes  For^ 
fshistorie^  P.  E.  Mueller. 

>rk  of  Sars  is  particularly  valuable,  showing  that  the  young 
from  the  winter  egfi:s  pass  through  a  metamorphosis  not 
.ed  by  the  summer  or  parthenogenetic  brood.  P.  E.  Muel- 
ons  the  pathological  condition  induced  by  the  plants  of 
>legnia. 


CHAPTER  III. 


Ml  ' 


ORDER  COPEPODA. 


<  I 


■1 


II     , 


This  extensive  order  contains  minute  and  predomiuati 
daceous  animals  which  constitute  no  inconsiderable  p 
fauna  of  fresh  and  salt  waters.  They  serve  a  beneficen 
both  as  scavengers  and  as  providing  food-supply  for  the  fi 
and  other  aquatic  animals. 

Copepods  are  never  enclosed  in  a  bivalved  shell  but 
exhibit  a  more  or  less  elongated  cylindrical  form  compos 
obvious  sub-divisions.  There  are  a  few  species  which,  by 
prolongation  and  expansion  of  some  of  the  tergites  or  dors 
seem  to  simulate  shelled  Crustacea.  The  anterior  part  of 
or  cephalothorax,  is  composed  often  somites  which  are  i 
considerably  united  or  fused.  Five  of  these  segments 
the  head  and  bear  respectively  the  following  appendage 
pair  of  several-  to  many-jointed  antennae  which  are  ne 
arily  sensory  in  function,  although  they  usually  are  pro^ 
sense  hairs  or  other  like  organs;  second,  a  pair  of  two-bra 
tennules,  which  sometimes  become  almost  simple  or  p 
third,  a  pair  of  mandibles  in  the  form  of  masticatory  o 
organs,  these  being  usually  provided  with  a  palpus;  foui 
of  maxillae  of  various  form  and  function;  fifth,  a  pair  of  m 
which  not  infrequently  subdivide  in  later  life  to  form  wfa 
to  be  two  distinct  pairs. 
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ipepods,  even  such  as  are,  in  later  life,  parasitic,  begin  their 

;e  as  free-swiming  nauplii,  such  as  are  represented  on  plate 

3,  and  plate  E,  fig.  8. 

gh  the  vast  majority  of  genera  and  species  are  marine,  it 

teem  that  fresh-water  copepods  make  up  in  the  number  of 

aals  what  they  lack  in  variety. 

re  are  dealing  primarily  with  the  fresh-water  species,  no 

J  description  of  the  group  is  here  necessary. 

earlier  history  of  our  knowledge  of  the  animals  of  this  order 

I  by  Baird.  According  to  this  authority,  the  first  to  mention 
sh-water  species  of  this  group  was  Stephan  Blankaart  ^  in  his 
'mrg  der  Rupsen,  Wonnen^  Ma'den^  en  vliegende  Diekens  tot 
dam.  Leeuwenhoek  adds  numerous  interesting  details  and 
dited  by  Hoek  with  being  to  first  to  discover  the  relation 
Q  the  remarkably  diverse  stages  which  occur  in  the  history 
jyclops.  However,  it  is  evident  that  he  had  a  very  incomplete 
dge  of  the  metamophoses. 

ieer  gives  rather  characteristic  figures  of  a  cyclops  in  Metnoi- 
\r  servir  a  VHistoire  des  Insectes^  vol.  vii,  1778. 
Uer,  in  his  great  work  on  Entomostraca^  adds  new  facts, 
species  and  forms  the  genus  Cyclops. 
\dohr  in  1805  gave  sundry  additions  to  the  knowledge  of 
mimals  in  his  Beitraege  zur  Naturgeschichte  einiger  Deutschen 
ulus^rten.  In  this  work  the  post-embryonic  history  is  quite 
outlined. 

ine^  in  his  classic  work  Histoire  des  Monocles  qui  se  trouvent 
'nvirous  de  Geneve^  1820,  crystallized  what  previous  authors 

II  as  his  own  original  experiments  had  brought  to  light  of  the 
m>  and  biology  of  these  animals. 

ussac  (Memoire  sur  deux  novelles  espices  d'Entomostraces) 
ribes  known  species. 

tfier^  Stroem^  and  Viviana,  seem  to  have  had  little  effect  ou 
towledge  of  the  group,  though  they  wrote  prior  to  Juriue. 
fcent  author  attempts  to  revive  the  names  of  Jurine,  though 
o  it  has  been  thought  hazardous  to  attempt  a  specific  identifi- 

">Tnan  author,  C.  L,  Koch,  who  only  incidentally  studied 
*P^  distinguished  more  or  less  perfectly,  a  variety  of  species 
™  ^^  been  reinstated  in  our  literature  by  Rehberg.   Although 

9^9j^Utnu9  Blanchardus .    Hoek  reoogrnized  Cyclops  brevicaudatus  orC 
^^  one  descril>ed,  chiefly  through  knowledge  of  the  present  inhabitants  of 


Ui'H  ^rMi^Minq  «Kau  inxat  mpuc  za  aie  ^^^w^  aatbonwboie 

pr'.'VkAij  >f»-riiL  XJVKX%  L^inriutmu  IT  urBiiiB  i^nwiiiiTTIfl. 

jC!!^^***.^!!^  '-^  toiii  irier.  pus  in     MJiihii  toon,  mi  Bade  siiflabieto 

ii^tiaciaiiMii  iv  i  iunilSes  af  Co^e^oiaL  fL)  Cjcbpidae,  (1)  Diap- 
UfVrJ^A^^  Tb«  iz«  i2ieuiii»iitiez«a«imf  L>Cjcio{H.f±)C«Btli^^ 
iGfli.  ^^.)  ArpoetKOft.  r4,i  Alsaxsiia:  aai  tbe  «coiid  Uie  geooBl  (L) 

FufJhtT.  iiii4>  trjattih/atBi  wfA  a  Lnle  to  oar  knovledge  of  the 
iMfihntioti  of  frtta-vacter  daiecet^  wm  the  next  to  describe  Tilit 
ipeei^.  He  4«ic7ibied  the  fpecieifoaiid  near  Moscow  and  St  Peien- 
bar||^«  Boisia. 

(}w:hf$kfiff  H  likewise  a  BoaBian  author,  bat  his  writings  sreqaiie 
OD known  to  me. 

The  j  cut  I J  fisunoas  Swedish  natnrdist,  W.  lAUjdforg^  who  hai 
left  bis  mark  on  so  manj  branches  of  natard  science,  has  not 
neglected  the  microscopic  cmstacea  of  his  fiitherland.  Om  di  moa 
Skaane/oerekcmmande  Crustaeeer  afordningame  Cladocera^  (htrd" 
crxla  och  Copepoda  is  the  somewhat  formidable  title  of  his  work, 
published  in  1855.  He  recognized  the  following  genera  of  Cope- 
poda: Diaptomus,  Temora,  Dias,  Ichtyophorba,  Tisbe,  Tacfaidios, 
Harpacticus,  Canthocamptus,  and  Cyclops.  A  species  each  of  Diap- 
tomus and  Canthocamptas  is  described,  and  two  species  of  Cyclops. 
(It  would  seem  from  authors^  quotations  that  other  species  are  de- 
scribed in  an  appendix,  but  the  copy  I  have  seen  lacks  this.)  The 
author  who  has  done  most  for  micro-carcinology  in  general  is  Carl 
Claus^  of  Vienna.    His  principal  works  are: 

1.  "Das  Genus  Cyclops,"  etc.    In  Wiegmann's  Archiv/uerKatur' 
geschichte,     1857. 

2.  ''  Weitere  Mittheilungen  ueber  die  einheimischen  Cyclopiden." 
The  same,  1857. 

3.  Die  FreUehenden  Copepoden,  1863. 

The  later  work  especially  is  indispensable  to  the  student  of  Co- 
pepoda, •though  in  reality  it  is  more  important  in  respect  to  marine 
Copepoda. 

In  the  meaiitiine  a  work  appeared  in  Norwegian,  with  Latin  de- 
scriptions, from  the  pen  of  G.  0,  Sars,  This  has  been  largely  orer- 
lookevl.  It  is,  luifortuuutely,  unaccompanied  by  plates,  but  thede- 
scrimions  bear  the  stamp  of  the  naturalist. 
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A  little  later  a  second  brief  contribution  from  this  author  was 
iblished,  but  I  have  not  seen  it. 

Sir  John  Lubbock  in  1863  describes  species  of  fresh-water  cope- 
ids,  but  the  publication  seems  no  longer  necessary. 
HeUer^  in  Tyrol,  Fric^  in  Bohemia,  and  Uljanin^  in  Asia,  have 
^udied  the  copepod  fauna. 

A  Russian  paper  by  Poggenpol  and  Uljanin  is  quoted  as  "A 
rstalogue  of  the  Copepoda,  Cladocera  and  Ostracoda  of  the  vicinity 
f  Moscow,"  by  Rehberg,  and  as  from  the  Protokolle  der  kais.-na- 
urw.  anthropoL  und  ethnogr,  Oes.  in  Moskau^  but  by  Cragin  who 
mblishes  a  translation  apparently  of  the  same  paper,  in  part,  as 
rom  the  "  Bulletin  of  the  Friends  of  Natural  History." 

ffoefc,  in  the  Tijdschrift  der  Nederlandsche  Dierkundige  Vereeni- 
nng  (Magazine  of  the  Zoological  Society  of  the  Netherlands)  1875, 
ind  later  in  German  in  the  Niederldendisches  Archivfuer  Zoologie^ 
i;aTe  excellent  figures  and  descri(Ptions  of  some  species  which  Glaus 
liad  too  hastily  treated. 

In  1878  A.  Gruber  gave  descriptions  of  "Two  fresh -water  Cala- 
ttid»." 

In  the  same  year  the  first  volume  of  Brady's  fine  ^^ British  Cope^ 
*fa"  appeared.  A  purely  technical  work  and  briefly  written,  it  is 
fet  very  comprehensive  and  in  the  main  reliable.  This  is  a  worthy 
incc^or  of  the  Ray  Society's  earliest  publication  on  entomostraca 
^Baird's  great  work. 

In  the  sixth  vol.  of  the  Abhandlungen  d,  naturwissenscha/tlichen 
^ereine  zu  Bremen^  Herman  Rehberg  gives  a  systematic  review  of 
ynonomy,  and  in  the  revision  unites  several  species  in  a  manner 
hat  the  present  ^^riter  had  independently  been  driven  to  do.  It  is 
^I'obably  impossible  either  to  substantiate  or  positively  deny  some 
f  this  writer's  identifications  of  the  species  of  the  older  authors.    * 

This  paper  also  contains  an  observation  of  a  hermaphroditic  cy- 
lops,  which  it  is  interesting  to  compare  with  similar  anomalies, 
escribed  by  Kurz  in  Cladocera. 

In  the  vii  Band  of  the  same  periodical,  Rehberg  adds  to  and 
Modifies  some  of  the  views  expressed  above.  In  the  same  number 
8  a  description  of  a  new  species  of  Temora  by  Poppe,  (The  same 
species  occurs  in  the  semi-saline  waters  of  the  Gulf  of  Mexico,  and 
lad  well-nigh  gone  into  print  under  a  new  name  when  this  was 
aefin.) 

In  the  above  review  we  hafe  noticed  only  the  more  important 
foreign  works  on  the  Copepoda  and  those  including  fresh-water 
forms.    Dana's  magnificent  Crustacea  of  the   Wilkes"*  Exploring 
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Expedition  is  not  included  because  it  is  essentially  restricted  to  the 
marine  species,  the  lew  descriptions  of  fresh-water  species,  being 
quite  valueless.  Among  important  contributors  to  the  exclusiyely 
marine  Copepoda,  are  Boek(Oversigt  overJSorges  Copepoder  sni  Nye 
SUegter  og  Arter  af  Saltvands-Copepoder),  Brady  and  Bobertson^ 
Lubbock  and  Clans, 

The  history  of  the  American  literature  can  be  quickly  traced. 

Say  described  imperfectly  an  American  species  of  Cyclops  in  1818. 
Haldeman  describes  in  vol.  viii,  of  the  Proc.  of  Phila.  Academy  of 
Science,  p.  331,  Cyclops  setosa  (which  may  be  C.  serrulatos).  Pick" 
ering  very  imperfectly  described  a  new  genus  of  copepods  from  lake 
Ontario  in  Dekay's  Zoology  of  New  York.  This  genus  is,  most 
likely,  Epischura  of  Forbes  and,  in  strictness,  ought  to  rank  it.  In 
1877  appeared  "A  List  of  Illinois  Crustacea,"  by  Prof.  Forbes^  in 
which  two  species  of  Copepoda  were  described  ^hich  may  rank  as 
the  first  descriptions  at  all  adeqntely  framed  of  American  memben 
of  the  order.  In  the  annual  report  of  the  Minnesota  state  geologic 
for  1878,  a  brief  article  by  C.  L.  Herrick  outlined,  in  the  light  only 
of  the  then  English  literature,  the  micro- Crustacea  of  Minnesota. 
No  attempt  was  made  to  treat  the  Copepoda,  but  two  species  of 
Diaptomus  are  indicated  which  will  prove  valid.  Occasional  papers 
in  the  American  Naturalist  and  elsewhere  follow  till,  in  July  and 
August  of  1882,  Prof.  Forbes  added  two  new  genera  and  several 
species  of  Copepods,  constituting  by  far  the  most  considerable  addi- 
tion to  the  subject  yet  produced. 

In  the  report  of  the  state  geologist  of  Minn,  for  1881,  C.  L.  Herrick 
makes  a  considerable  addition  to  the  knowledge  of  American  Cyclo- 
pidse,  enumerating  ten  species,  of  which  six.  seemed  new.  This 
writer  also  describes  a  new  genus  and  several  new  species  of  Cala- 
nidee,  some  of  which  unfortunately  are  identical  with  those  described 
by  Forbes  and  published  about  simultaneously. 

Several  articles  in  the  Naturalist  bring  the  bibliography  up  to 
May,  1883,  when  F,  W.  Cragin  published  in  the  Trans.  Kansas 
Academy  of  Science,  "A  Contribution  to  the  History  of  the  Fresh- 
water Copepoda."  In  this  paper  ten  species  of  Cyclops  are  described 
or  mentioned.  The  author  ignored  previous  American  literature 
and  thus  adds^oraewhat  to  synonomy.  The  plates  are  lithographic, 
and  are  carefully,  if  not  artistically,  prepared.  A  valuable  feature 
is  the  translation  of  the  descriptions  of  Poggenpol's  species  from 
the  Russian. 

These  papers,  together  with  the  outline  presented  beyond,  it  is 
hoped,  will  form  a  basis  for  future  work. 
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Since  writing  the  above,  it  is  brought  to  my  notice  that  in  April, 
J81,  F.  T.  Chambers  gave  some  account  of  a  species  of  the  Hai- 
ictieidse  referred  by  him  to  Tachidius.  This  species  is  particularly 
iteresting  on  account  of  its  novel  habitat.  Tachidius  (?)  fonticola, 
ham.,  is  found  in  the  saline  waters  of  Big  Bone  Springs,  Ey.,  and 
308  is  very  distant  from  any  marine  congeners.  It  is  perhaps 
oubtful  if  the  generic  reference  can  be  sustained,  but  the  species  is 
rorthy  of  further  study.  The  Diaptomus  described  by  the  same 
athor  is  hardly  recognizable. 


FAMILY  CALANID^. 

This  group  is  pre-eminently  marine  and  contains  diverse  and 
Weful  forms  mostly  with  very  elongated  bodies  and'  antennae. 
)fthe  six  genera  here  enumerated  as  more  or  less  habituated  to 
be  use  of  fresh  water,  two  are  found  as  yet  only  in  America 
nd  one  is  confined  to  Europe. 

Heterocope,  namely,  is  very  near  Epischura,  both  being  restrict- 
i  to  fresh  water.  Diaptomus  and  Osphranticum  are  likewise  only 
eddentally  found  in  the  seas,  though  their  nearest  allies  are  marine, 
^he  genus  Limnocalanns  is  as  yet  found  in  America  only  in  the 
^nat  Lakes. 

In  the  distribution  of  genera  we  here  follow  Brady,  whose  defini- 
ionof  the  family  Galanidae,  including  Calanidse  and  Pontellidse  of 
rathors,  we  quote:  ^'  Body  elongated;  composed  of  from  ten  to 
twelve  [obvious]  segments.  Abdomen  nearly  cylindrical,  much 
itnrower  than  the  cephalothorax  and  prolonged  at  the  posterior 
|xtremity  into  two  more  or  less  cylindrical  caudal  branches 
stylets].  First  segment  of  thorax  often  anchylosed  with  the  head; 
barth  and  fifth  segments  also  often  coalescent.  Head  only  rarely 
livided  into  two  segments.  Anterior  antennae  very  long  and  com- 
?08ed  of  twenty-four  or  twenty-five  joints;  that  of  the  right  side  in 
»he  male  often  modified  for  grasping  [geniculate].  Posterior 
^tennae  large,  composed  of  a  basal  joint,  from  which  spring  usually 
two  branches,  the  primary  branch  consisting  of  two,  the  secondary 
^f  several  joints.  Mandibles  strongly  toothed  at  the  apex,  palp 
(dually)  two-branched.  Maxillae  strong,  and  provided  with  a 
**"^y-lobed  palp.  Foot-jaws  strongly  developed:  first  pair  very 
broad;  the  basal  joints  having  on  the  inner  margin  wart-like  pro- 

^^  from  which  spring  long  ciliated  bristles;  the  distal  extremity 

dirided  into  three  short  joints  which  are  thickly  beset  with  strong 
9 
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and  long,  ciliated  setae;  second  pair  longer  and  more  slender,  basal 
portion  forming  two  long  oval  joints;  apical  portion  usually  44- 
jointed.  First  four  pairs  of  feet  2-branched,  the  outer  brancha 
always  three-jointed.  Fifth  pair  either  like  the  foregoing,  or  mack 
modified,  unlike  on  the  two  sides,  and  in  the  male  forming  clasp* 
ing  organs.  A  heart  is  present.  Eyes  either  median  and  stalkal 
or  paired  (lateral)  and  sessile;  in  the  latter  case  being  often  coaler 
cent  and  composed  of  several  lenses.  Sexual  organs  in  the  feoiak 
symmetrical,  in  the  male  asymmetrical.  Ovisac  single,  borne  ii 
front  of  [below]  the  abdomen. 

I. — Genus  Heterocopb,  Sars. 

Cephalothorax  7-jointed;  abdomen  of  female  three-jointed;  caadili 
stylets  short,  with  three  large  setae  and  other  small  spines.  Antes*] 
nae  long,  slender,  25-jointed;  right  male  antenna  geniculate, 
six  joints  preceding  the  nineteenth  swollen  slightly,  the  previc 
ones  coalescent;  external  ramus  of  the  antennules  7-jointed;  labnial 
tri-lobate;  feet  of  the  tour  anterior  pairs  with  the  inner  ramion^'j 
jointed;  fifth  feet  of  female  with  a  single  ramus,  three- jointed,  witll 
a  terminal  spine.  The  right  foot  of  the  male  is  cheliforo,! 
four-jointed,  second  joint  extending  into  a  long  cylindrical  process, 
the  terminal  joint  with  two  apical  claws. 

The  writer  is  familiar  with  but  three  species — H.  appendicalata, 
Sars,  H.  saliens,  Lilljeborg,  (—  H.  rubusta,  Sars,)  and  H.  alpiiWt 
Sars,  None  of  these  have  as  yet  been  positively  identified  in 
America*  and  their  place  seems  supplied  by   the  foliowiug  genas. 

II. — Genus  Epischura,  Forbes. 

(—  Scopiphora,  Pickering?) 

Undoubtedly  the  most  remarkable  of  fresh  water  copepods 
the  two  American  species  of  this  genus.  It  is  not  yet  certain  thafcj 
the  second  species  may  not  be  a  young  stage  of  the  first  but  it  seentfi 
quite  improbable. 

Related  with  Heterocope,  Sars.  The  antennae  are  25-jointeJ, 
the  right  of  the  male  being  geniculate.  Tne  thorax  is  6-jointedi 
the  last  two  segments  being  partially  coalesced.  The  abdomen  i* 
five-jointed  in  the  male  and  four-jointed  in  the  female,  one  branch- 
ed, in  the  male  modified  for  prehension.     Abdomen  of  male  with  a 


♦Hetorocope  is  said  by  Pat*cn  (Cragen)  to  be  common  at  Watertown,  C^nn. 
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ensile  appendage  on  the  left  side,  often  more  or  less  distorted. 
)r  rami  of  swimming  feet  one-jointed.  Caudal  stylets  with 
B  long  set®.  The  first  mention  of  an  animal  of  this  genus 
IS  to  be  Pickering's  description  of  Scopiphora  vagans  from  deep 
vr  in  lake  Ontario.  It  seems  almost  certain  that  the  species  so 
Brfisctly  described  in  Dekay's  Crustacea  of  New  York,  is  none 
\r  than  a  species  of  Epischura,  but  [  hesitate  to  substitute  for 
ame  accompanied  by  good  descriptions  and  figures,  and  one 
ch  has  already  been  incorporated^  to  some  extent,  into  our 
"ature,  one  which  is  founded  on  a  description  so  imperfect  and 
eral  that  one  incidental  character  alone  enables  one  to  guess  its 
lication.  The  following  is  Pickering's  description: 
Body  small,  eye  single,  near  the  anterior  margin  of  the  shield. 
ennsB  large,  and  as  long  as  in  the  preceding  genus  [Cyclops], 
has  the  same  motions  in  the  water.  Abdomen  terminating 
wo  styles,  each  with  three  setae;  la^^t  or  three  last  joints.  Ova- 
none;  legs  spiny." 

7hat  is  meant  by  the  ^^brush"  fails  to  appear,  unless  the  speci- 
18  were  ornamented  with  some  parasitic  plants  or  animals. 
)  three  setae  of  the  caudal  stylets  and  long  antennae  will  place 
I  form  in  no  American  genus  save  Epischura.  But  eveu  this 
»ment  of  Pickering  may  be  held  doubtful. 


Sp.  1.    Bpischura  lacustriSy  Forbes. 

(  Plate  Q.    Fig.  15.) 

The  scond  segment  of  the  abdomen  of  the  male  is  twice  as  long 

ihe  first,  and  produced  to  the  right  as  a  large,  elongate,  trian- 

ar  process,  somewhat  hooked  backwards  at  the  tip.    The  third 

ment  is  similarly  produced,  but  rounded  and  expanded  at  the 

which  is  roughened  before  and  behind. 

^rom  the  right  side  of  the  fourth  segment  arises  a  stout  process 
ring  at  its  apex  a  hatchet-shaped  plate  with  seven  broad  obtuse 
ratures  on  its  anterior  margin.  This  process  is  roughened  be- 
ll, where  it  is  opposed  to  the  concave  side  of  the  left  ramus  of 
furca.  From  the  same  side  of  the  fifth  segment,  a  short  flat- 
led  plate,  of  a  spatulate  or  paddle-like  form,  extends  forward 
)ve  or  beyond  the  toothed  process  just  mentioned. 
The  antennae  are  25-jointed,  and  reach  to  the  second  segment  of 
5  abdomen.    There  are  especially  promiuent  sensory  hairs  on  the 
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first  and  third  joints,  borne  at  the  tips  of  long  spines.  The  anten- 
nules  are  short,  the  ramus  apparently  but  three-jointed,  the  shorty 
median  joints  common  in  this  appendage  being  only  obscurely  in- 
dicated. The  mandible  has  but  seven  teeth,  the  first  simple  and 
acute,  separated  from  the  second  by  an  interval  about  equal  to  the 
second  and  third,  the  second  to  the  sixth  bifid,  the  seventh  entiit 
and  acute.  The  usual  plumose  bristle  is  replaced  by  a  sharp, 
simple  spine. 

The  outer  ramus  of  the  fourth  pair  of  legs  has  two  teeth  at  the 
outer  tip  of  each  of  the  two  basal  joints.  The  terminal  joint  of 
this  ramus  is  armed  as  follows:  a  short  simple  spine  at  middle  of 
outer  margin  and  another  at  the  distal  outer  angle;  a  single  aoi 
long  terminal  seta,  strongly  and  sharply  toothed  externally  aai 
plumose  within,  and  four  long  plumose  setae  attached  to  the  ionerj 
margin.  1 

The  left  leg  of  the  fifth  pair  in  the  male,  viewed  from  behind,  hi 
the  basal  joint  very  large,  broader  than  long,  with  the  inner  inferidi 
angle  produced  downwards  as  a  long,  stout,  curved  process  or  ani 
as  long  as  the  two  remaining  joints.  The  second  joint  is  trapezoil* 
al,  shortest  within.  The  third  joint  is  about  half  as  wide  at  btfl 
as  the  first,  is  straight  without,  with  a  sharp,  small  tooth  at  its 
distal  third,  and  bifid  at  tip.  On  the  inner  margin  this  joint  is  at 
first  dilated  a  little,  and  then  deeply  excavated  to  the  narrow  tip, 
to  receive  the  lower  end  of  the  left  leg,  the  lower  two-thirds  of  this  i 
margin  forming  the  segment  of  a  circle. 

The  right  leg  is  two-jointed,  the  first  joint  twice  as  broad,  enlarg-  j 
ed  at  the  lower  end,  forming  an  auriculate  expansion  at  its  inner  ^ 
inferior  angle.  The  second  joint  is  conical  in  outline  and  about  j 
two-thirds  as  long  as  the  first. 

The  terminal  bristles  of  the  rami  are  very  broad  and  strong  in  th 
female,  the  outer  one  especially  having  an  extraordinary  size  and 
thickness.  There  is  also  at  the  outer  angle  of  each  ramus  a  shoiti 
stout  spine,  that  on  the  left  ramus  being  inflated  like  the  outer 
bristle.    Length  .065  in. 

The  legs  of  the  fifth  pair  in  the  female  are  three-jointed  andl 
similar,  the  basal  joint  short  and  broad,  the  second  two  and  one-  = 
half  times  as  long  as  wide.    The  leg  terminates  by  four  diverging 
teeth,  preceded  by  two  others,  one  on  each  side. 

Taken  in  the  towing  net  abundantly  in  October,  1881,  at  Grand 
Traverse  bay;  also  obtained  rarely  by  Mr.  B.  W.  Thomas,  from  the 
city  water  of  Chicago.'' 

Occurring  in  Minnesota,  probably  in  lake  Superior. 
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Sp.  2.    Epischura  flaviatiliSy  Herrick. 

(Plate  Q.    Figs.  14  and  16.) 

liar  to  the  above  but  smaller  (.04  in.)  The  females  are  very 
r,  though  the  fifth  feet  are  more  elongate  and  differently 
.  The  abdomen  is  perfectly  straight  and  the  three  caudal 
re  of  nearly  equal  size.  The  claw  is  armed  with  eight  teeth, 
i  the  first  of  which  are  emarginate.  The  abdomen  of  the 
9  straight^  but  has  a  strong  process  on  the  left  side  which 
I  movable  claw  laterally  and  a  small  second  segment  which 
lates  in  two  small  spines.  The  fifth  foot  of  the  male  is 
ir;  the  inner  ramus  (or  the  left  foot)  lamelliform,  one-jointed, 
wo  opposable  claws;  the  right  branch  is  simple  and  3-jointed, 
D  like  that  of  the  female.  Here  we  have  the  most  marked 
lice  between  the  two  species.  Found  in  Mulberry  creek, 
an  county,  Alabama*  Although  a  considerable  number  were 
aed  no  oviferous  females  were  found,  while  the  males  con tain- 
spermatophores  and  can  hardly  be  thought  immature,  and, 
I  in  the  male  that  the  most  marked  differences  appear,  the 
>ecie8  seem  certainly  distinct. 

in. — Genus  Temora,  Baird. 

(Plate  H.    Figs.  8—16.) 

9  genus  contains  several  marine  forms  and  two  which  are 
also  in  streams  opening  into  the  sea.  The  species  seem  to 
follows:  T.  velox^  Lilljeborg,  T.  longicornis,  Mueller,  (=r. 
'chia,  Baird,  =Diapfomus  longicaudatus^  Lubbock),  T. 
a,  Claus,  r.  inermis^  Boeck,  and  T,  affinis^  Poppe.  T. 
1,  Hoeck,  is  said  by  Poppe  to  be  certainly  identical  with  T. 
Hoeok's  figures  are  incomparably  better  than  any  of  the 
ling,  but  he  seems  to  have  been  misled  by  errors  in  Lilljeborg. 
ipecies  described  by  me  before  the  Academy  of  Sciences  of 
»ota  (but  still  unpublished)  as  T.  gracilis,  from  the  brackish 
J  bordering  the  gulf  of  Mexico,  agrees  very  closely  with  T. 
t,  Poppe.  (Abhandlungen  v.  naturw,  Vereine  z,  Bremen, 
p.  55.)  This  name  must  therefore  take  precedence.  This 
»  has  been  found  in  the  Rhine  and  rivers  flowing  into  the 
)f  Mexico,  as  well  as  in  the  marine  or  brackish  waters  into 
1  these  rivers  flow.  The  occurrence  of  the  genus  in  American 
waters,  justifies  its  mention  here. 
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lY.— Genus  Osphranticum,  Forbes. 

( =Potamoicheior9  Herrick . ) 

First  reported  as  Potamoichetor  before  the  Minnesota  Academ 
of  Sciences  in  1879,  but  owing  to  a  disastrous  fire,  publication  m 
prevented.  Priority  probably  belongs  to  Forbes'  name,  sino 
although  first  printed  in  the  tenth  annual  of  this  survey,  the  editio 
was  not  distributed  till .  after  the  August  issue  of  the  America 
Naturalist  of  1882,  containing  the  description  above  alluded  i 
Forbes  says  this  genus  has  antennae  23-jointed;  all  the  specimens  v 
have  gathered  from  Minnesota  to  Alabama  had  24-jointed  antei 
nae.    The  original  description  of  ''Potamoichetor"  is  appended. 

''Cephalothorax  six-jointed,  distal  segments  evident;  abdome 
in  the  male,  five-jointed,  in  the  female  four-jointed;  anteno 
twenty-four-jointed,  the  right  geniculated  as  in  Centropag 
(=Ichthyophorbia);  first  pair  of  feet  with  the  rami  both  thre 
jointed,  like  the  following;  feet  of  the  fifth  pair,  in  the  female,  lil 
the  preceding,  but  with  a  spine  of  the  joint  preceding  the  termiii 
one  enlarged  and  divaricated  somewhat  as  in  Gentropages;  in  tl 
male,  the  right  with  a  two-jointed  outer  ramus,  the  terminal  joii 
of  which  is  spined  and  bears  near  its  base  a  blunt  expansion  of  i 
inner  margin;  outer  ramus  of  left  foot  three-jointed,  armed  wi 
unequal  spines;  inner  branches  smaller,  similar,  three-jointed;  t 
terminal  joint  bearing  curved  spines;  ovary  and  testes  as  in  Dia 
tomus,  with  which  the  mouth  parts  agree  in  the  main;  eyes  m 
dian,  confluent.'' 

Our  own  experience  is  that  the  single  species  of  this  gen 
prefers  estuaries  of  running  water.  Forbes,  however,  has  taken 
from  swamps  and  wayside  pools. 

Sp.  i.    Osphrauticum  labronectuni,  Forbes. 

(Plate  Q2.    Figs.  1—8  and  13—14.) 
Potamoichetor  fuccmtSt  herrick,  Cyclopido^  of  Minnesota,  etc.,  p.  224. 

"'  Rather  slender,  and  in  size,  as  well  as  general  appearance, 
serabling  the  smaller  forms  ofDiaptomus;  antennae  rather  sto 
reaching  but  little  beyond  the  feet,  appendaged  as  in  Diaptom 
in  the  male  strongly  geniculated,  but  somewhat  variously  so;  t 
six  joints  preceding  the  terminal  four  are  thickened;  those  preci 
ing  the  joint  or  hinge  are  arcuate  on  the  distal  margins;  the  seconds 
antennae  are  about  as  in  Diaptomus;  mandibular  palp  two-branch 
the  outer  three-jointed,  the  inner  two-jointed;  the  terminal  joint 
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the  shorter  branch  beariof  seyen  setae,  of  the  other  four,  the  proxi- 
mal joint  of  the  former  with  three  stout  spines;  the  maxillae  nearly 
like  Diaptomus;  the  processes  have  respectively  the  following 
numbers  of  setae:  the  basal  plate  eight,  the  small  processes  at  base 
of  posterior  branchial  appendage  one,  the  appendage  itself  twelve, 
terminal  portion  three  groups,  first  containing  nine,  the  second 
three,  and  the  third  four  or  five,  the  upper  of  the  anterior  processes 
two,  and  the  lower  three;  fifth  feet  nearly  like  the  others  in  size; 
the  right  in  the  male  having  the  outer  branch  but  two-jointed  by 
the  coalescence  of  the  two  outer  to  form  an  arcuate  and  deformed 
'  appendage^  armed  at  the  end  with  three  stout  equal  spines;  corres- 
ponding branch  of  left  foot  three-jointed;  the  terminal  joint  bearing 
L  three  onequal  spines,  each  of  the  preceding  joints  only  one;  inner 
branches  similar,  three-jointed;  terminal  joint  being  short  and  armed 
with  three  short  lanceolate  setae  and  three  longer  ones,  two  of  which 
tfe  curved  so  as  to  be  slightly  prehensile;  fifth  foot  of  female  with 
both  rami  three-jointed;  inner  ramus  much  smaller;  antepenult 
Mgrnent  of  the  outer  ramus  extending  into  a  large  lanceolate  pro- 
een;  ova-sac  long-ellipsoidal  or  spherical,  reaching  nearly  to  the  end 
cfthe  caudal  setae/^ 

V. — Genus  Diaptomus,  Westwood. 

The  most  widely  distributed  and  well-known  of  fresh  water  Cala- 
oids,  inhabiting  in  various  species  the  smallest  as  well  as  the  largest 
bodies  of  standing  or  sluggishly-flowing  fresh  water.  Apparently 
ft  recently  formed  group  whose  nearest  known:  ally  is  the  curious 
Psendo-diaptomus,  found  in  the  gulf  of  Mexico.  The  animals  of 
this  genus  are  apparently  very  susceptible  to  the  influences  of  the 
environment,  and  are  consequently  extremely  variable  not  only  in 
color  but  in  minor  structural  points.  In  America  there  is  a  curious 
fact,  which  is  susceptible  of  different  explanations,  one  of  which 
^&8  given  in  the  American  Naturalist  at  various  times  during  the 
year  past.  The  species  or  varieties  fall  in  pairs,  one  of  which  is 
smaller  and  less  highly  differentiated,  while  the  other  is  greatly  en- 
Iftrged  and  has  the  peculiarities  emphasized.  These  sets  occur  in 
open  and  shallow  water  respectively.  The  large  varieties  are,  as 
ttemle,  restricted  to  such  shallow  weedy  pools  as  dry  up  during 
wmmer  and  freeze  solid  in  winter.  The  forms  intermingle  slightly, 
hut  there  are  seasonal  differences  of  greater  or  less  extent. 

The  body  is  composed  of  an  elongated  thorax,  with  which  the 
head  is  united,  forming  a  six-jointed  cephalothorax.    The  abdomen 
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is  five-jointed,  though  in  the  female  these  joints  are  so  united  as  to 
cause  the  abdomen  to  appear  three-jointed.  The  antennae  are 
twenty-fiye-jointed»  and  the  right  male  limb  is  modified  by  a  coal- 
escing of  some  of  the  terminal  joints,  a  thickening  of  others  and 
the  development  of  certain  spines,  hooks,  and  knife-like  ridges  to 
form  a  prehensile  organ.  The  first  pair  of  feet  has  two-jointed 
inner  rami.  The  remainder  have  both  rami  three-jointed,  save  the 
last.  This  fifth  foot  is  differently  formed  in  the  sexes,  the  inner 
branch  of  the  fifth  foot  bein(?  one  or  two-jointed.  Terminal  joint  of 
the  outer  ramus  of  this  limb  in  the  female  very  small  or  apparently 
absent,  second  joint  produced  to  form  a  stout  curved  claw.  The  left 
foot  is  reduced  in  the  male,  serving,  in  some  species,  to  affix  the  sper- 
matophore  to  the  body  of  the  female,  while  the  abdomen  is  held  bj 
the  right  foot.  The  last  segment  of  the  thorax  has  one  or  two  sharp 
spines  below.  The  spermatophore,  or  sperm  case,  is  a  long  tube 
with  coagulating  expansive  lining,  which  forces  out  its  contents  on 
exposure  to  the  water.    The  colors  are  frequently  brilliant. 

Three  or  four  species  of  this  genus  are  known  in  Europe,  the 
first  being  Diaptomus  castor  which  seems  universally  distributed. 
It  can  hardly  be  doubted  that  the  six  forms  mentioned  below  belong 
among  the  varieties  of  this  species;  yet  these  forms  can  be  disting- 
uished very  well,  and  are  deserving  of  distinct  names.  Two  other 
forms  are  nearest  D.  gracilis  of  Sars,  but  sufficiently  distinct.  These 
stand  related  as  do  the  pairs  of  the  other  section,  and  can  not  be 
readily  distinguished. 

The  following  is  the  most  convenient  arrangement  of  the  genns 
I  have  been  able  to  devise. 

Key  to  the  Genus  Diaptomus. 

I.   Form  robust;  right  antenna  of  the  male   with  a  hook,  much 
swollen  anterior  to  the  geniculating  joint. 

A.    Head  not  greatly  dilated. 
*  Last  seg:iDent  of  thorax  prolonged  into  a  sharp-spined  angle  or  tooth. 
t  With  but  one  tooth  (?). 

1.  D.  eagtor,  Jurine. 
t+ With  two  teeth. 

X  Length  under  3  mm. 

§  Inner  rami  of  fifth  feet  in  the  female  1 -jointed. 

2.  D.  sanffxtinen^,  Forbes. 
4.     D.  armaius,  Herrick. 

S§  Inner  rami  2- jointed. 

3.  D.  minnctonka,  Herrick. 
XX  Length  over  3  mm. 
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S.    D,  wtagnalis,  Forbes. 
**  LmI  lepnent  of  the  thorax  more  or  lew  united  with  the  previous  one,  bearing  very 
■mall  spines. 
1    D.  longieorniSt  Herrick. 

(a)  Length  under  2  nun. 
Mr.  l0pk>pu»,  Forbes. 

(b)  Length  over  2  mm. 
vor.  aimUi9,  Herriok. 

B.  Head  enlarged. 

7.  D.  loKeep*,  Sara.  i 

IL  Form  slender,  elongate;  head  divided  into  tvro  portions;  antennae 
long>  slightly  altered  in  the  male. 

A.  Antenna  of  male  with  a  hook. 

8.  D.  ^rocilit,  SarsL 

B.  Antenna  of  ma*e  without  a  hook. 

9l   D.  paUiduB,  Herrick. 
(s)  AntennsB  much  longer  than  the  body,  inner  rami  of  fifth  pair  of  feet  in  the  male 
l*jointed. 

var.paUidut,  Herrick. 
(b)  Antennae  little  longer  than  the  body,  inner  ramus  of  fifth  feet  bi-articulate. 

tar,  gteUia^  Korbes. 


Sp.  1.    Diaptomus  castor,  Jarine.    [Sars.] 

*X7orpori8  forma  sat  robusta.  Cephalothorax  in  femlna  postioe  parum  antice  vero  magis 
>ttenuatus,  angulis  laminarum  segmenti  ultimi  obtusis.  Segmentum  1-mum  abdominale 
Ataqoe  mucrone  lateral!.  Rami  caudales  brevissimi  segmento  antecedente  viz  longiores 
>tti*  Qtands  et  brevibus.  Antennse  1-mi  paris  mediooris  longitudinis  reflexee  segmentum 
3-tiom  abdominale  vix  duperantes,  animali  natante  leviter  arctiatse  adque  latera  vergentes  ; 
aitieolus  oltimus  [?]  antenne  dextraa  maris  in  hamulum  exiens  acuminatum.  Ramus  an- 
tcnnarum  2-di  paris  exterior  interiore  parum  modo  longrior,  artioulo  ultimo  quam  antece- 
<itttibu8  5  junctis  breviore.  Articulus  ultimus  pedum  5*ti  paris  in  femina  perrudimentaris 
tnberculum  solum  minimum  aculeo  uno  parvo  instructum  formans ;  unguis  intus  curvatus 
oaszimus  validusque ;  appendix  interna  indistincte  bi-articulata  longritudinem  articuli  8-ti- 
^Perans;  unguis  terminalis  pedis  dextri  maris  longissimus  leviterque  arcuatus.  Saccus 
o^enis  parva  et  multa  oontinet  ova  colore  castaneo.  Color  animalis  variat  ex  fulvo,  cie- 
fuleo  vel  rubro.    Longit.  fern,  interdum  fere  3  mm.    Habitat  in  aquis  stagnantibus." 

The  description  quoted  above  from  Sars  does  not  agree  with 
Claus'  or  Brady's  account  of  the  same  species.  From  what  Brady 
**ys  of  the  English  Diaptomi  one  would  conclude  that  the  same 
variations  occur  there  as  here,  D.  westwoodii,  which  he  unites 
^ith  D.  castor,  is  certainly  as  different  from  that  species  as  our  D. 
^Waalis  16  from  D.  sanguineus.  An  actual  comparison  of  specimens 
'^U  be  necessary  to  clearly  define  the  relation  of  the  American  and 
European  species. 
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Sp.  2.    Diaptomos  saugruineus,  Forbes. 

(Plate  Q,    Fig.  12.) 

A  species  found  with  us  in  stagnating  pools  in  ea 
frequently  following  D.  stagnalis  and  giving  place  to  D 
It  prefers  pools  less  foul  than  those  affected  by  the  latt 
not  rarely  found  with  it  temporarily.  The  species  is  quil 
and  the  variations  are  in  directions  suggestive  of  otl 
Measurements  taken  of  specimens  from  a  gathering 
pools,  one  being  more  stagnant  than  the  other,  showed  i 
ing  results: — males  from  the  less  stagnant  1.7  mm.;  mal* 
other  pool  2.0  mm.;  a  difference  of  0.3  mm.  (Males  of  E 
from  the  latter  gathering  measured  3.4  mm.,  while  the 
that  species  vary  between  3.8 — 3.9  mm.)  Females  meaj 
1.8  mm.  on  an  average,  of  which  1.3  mm.  is  the  length  oft 
Such  individuals  have  antennae  1.7  mm.  long.  The  grea 
is  anterior  to  the  middle,  being  about  0.5  mm. 

This  species  differs  from  D.  stagnalis  of  which,  in  mof 

is  a  miniature,  by  the  long  antennae,  short  abd 
peculiar  armature  of  the  fifth  feet. 

In  the  female  the  fifth  foot  is  about  0.5  mm.  long,  anc 
ramus  has  two  small  spines  on  the  terminal  joint,  whi 
ment  before  the  last  has  a  powerful  toothed  claw.  The  in 
is  not  evidently  two-jointed.  The  first  abdominal  s 
spurred  on  either  side.  The  last  thoracic  segment  exte 
strong  angle  which  bears  a  heavy  spine  terminally,  and 
spine  dorsally.  On  the  dorsal  median  line  is  a  proti 
"hump"  on  this  segment.  In  the  male  the  outer  ramus  ( 
foot  of  fifth  pair  is  long,  and  terminates  in  a  poweri 
toothed  claw.  The  inner  ramus  is  small  and  narrowed  ' 
end;  on  the  outside  of  the  segment  from  which  it  spring 
spine,  which  is  nearly  as  large  as  the  ramus  itself,  anc 
mistaken  for  it.  The  left  foot  is  very  fleshy  and  its  ir 
very  rudimentary.  The  color  is  brilliant  red  or  purple  bi 
Found  in  the  southern  states  in  autumn. 

Sp.  3.    Diaptoinus  luiDuetonka,  (Sp.  d.) 
(Plate  Q.     Fi^.  8— 10.) 

A  small  species,  smaller  than  either  D.  longicornis  or 
neus,  was  gathered  in  a  pool  bordering  lake  Minnetoi 
contained  also  D.  longicoruis.     It  unites  the  chara^terist 
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species.  The  antennse  reach  beyond  the  stylets,  the  color  is  dark, 
ttie  margins  of  the  last  segment  of  the  thorax  is  rather  strongly 
spined^  very  much  as  in  D.  sanguineus.  The  fifth  feet  of  the  female 
resemble  very  much  those  of  D.  leptopus,  but  the  first  segment  of 
the  abdomen  has  a  strong  spine.  The  fifth  foot  of  male  resembles 
that  of  D.  sang^uineus  more  than  that  of  leptopus.  This  species 
was  seen  but  once,  and  no  measurements  can  be  given  save  that  of 
the  male  which  was  1.4  mm. 

Sp.  4.    biaptotnus  armatus,  Herrick, 

Is  founded  upon  an  imperfectly  known  form  in  which  the  an- 
iemise  do  not  reach  the  end  of  the  abdomen;  the  thickened  part  of 
the  male  antennse  short;  the  antenna  armed  as  in  D.  sanguineus; 
the  terminal  claw  of  the  fifth  foot  of  the  male  wich  a  tooth  near 
the  base;  the  claw  being  nearly  as  long  as  the  ramus. 

Sp.  5.    Diaptomus  stagnalis,  Forbes. 
(Plate  Q.    Fifffi.  11  and  13.) 

D.  iiig<uUeu8,  HSRRICK. 

The  largest  species  of  the  genus  and,  not  improbably,  too  close 
to  D.  westwoodii,  Lubbock.  The  general  characters  are  like  those 
of  D.  sanguineus,  but  the  form  is  much  more  robust  and  the  anten- 
nae only  moderately  exceed  the  thorax.  The  proportions  may  be 
Rathered  from  the  measurements  given,  In  the  female  the  length 
of  thorax  is  2.5  mm.;  abdomen  1.2  mm.;  antennse  2.3  mm.;  stylets 
0.1  mm.  The  caudal  stylets  are  as  broad  as  long,  or  nearly  so.  The 
last  thoracic  segment  extends  into  an  irregular  process  0.1  mm. 
long,  bearing  a  spine  dorsally.  The  first  abdominal  segment  is 
spurred  on  either  side.  The  fifth  feet  in  the  female  have  two-jointed 
inner  rami.  The  terminal  segment  of  the  outer  ramus  is  more  thau 
ordinarily  distinct,  while  the  claw  is  biserrate.  The  right  foot  of 
*te  fifth  pair  in  the  male  is  very  long,  its  claw  being  strongly  tooth- 
^«  On  the  inside  of  the  second  joint  from  the  base  is  a  disc-like  ap- 
pendage peculiar  to  this  species.  The  left  foot  is  short.  The  longer 
^mus  is  three-jointed,  but  the  terminal  joint  is  a  mere  curved  spine, 
opposing  a  spine  from  the  penultimate  segment,  which  is  covered 
^ith  minute  spines  or  teeth.  The  basal  joint  of  the  ramus  has  a  brist- 
ly protuberance  distally.  The  inner  ramus  is  marked  with  oblique 
^dges.  The  right  antenna  has  a  powerful  hooked  spine  on  the 
antepenult  segment,  the  two  segments  beyond  which  coalesce  in 
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maturity  as  in  the  other  related  species.  For  measurements  see 
above.  Color  deep  opaque  red  or  purple.  Appearing  in  early  spring 
as  soon  as  the  ice  is  melted  from  the  pools  which  it  inhabits.  In 
the  south  it  occurs  in  autumn.  The  name  above  given  seems  to 
have  the  priority,  although  this  species  was  figured  and  described 
at  about  the  same  time  m  the  annual  of  this  survey.* 

Sp.  6.    Diaptomus  longicomis,  Berrick 

This  name  was  applied  somewhat  loosely,'  the  description  given 
being  incomplete,  but  re-examination  of  types  shoves  it  to  belong 
unquestionably  to  the  form  since  described  as  Z).  leptoptis,     in  our 
state  we  have  found  another  variety,  in  general,  almost  identical 
with  the  type  specimens,  but  nearly  twice  as  large.    It  is  now 
proposed  to  extend  the  si(?nificance  of  this  name  so  as  to  include 
both  varieties,  which  will  undoubtedly  be  found  connected  l>7 
intermediate  forms,  thus  retaining  the  name  given  by  Forbes  for 
the  variety  to  which  it  in  particular  applies. 

(a)  var.  leptopus,  Forbes. 

This  species  is  the  commonest  member  of  the  genus  in  sm^H 
lakes  and  clear  pools.  It  is  tolerably  constant  in  coloration,  but 
varies  somewhat  in  size.  The  original  description  is  insufficient  ^<> 
identify  the  species  definitely,  but  taken  in  connection  with  kb.e 
figure  and  the  measurement,  could  hardly  be  refered  to  either  of 
the  other  American  forms.  This  species  is  characterized  by  tiB® 
very  compact  thorax,  the  margin  of  the  last  segment  of  which  h^»^ 
two  very  minute  spines;  and  by  the  form  of  the  fifth  feet.  Th»-^ 
antennaa  reach  nearly  to  the  end  of  the  caudal  setae,  while  in  t 
next  they  fall  short  of  the  length  of  the  stylets.  The  outer  spin 
of  the  swimming  feet  are  denticulate  on  the  outer  margin  and  setoi 
within.  The  fifth  feet  of  the  female  are  compact,  the  inner  ram 
is  more  or  less  obviously  two-jointed;  the  third  joint  of  the  ou 
ramus  is  almost  obsolete  and  has  two  short  spines;  the  claw 
second  joint  is  strongly  denticulate.  The  male  fifth  foot  has 
rather  long  inner  ramus  which  is  very  imperfectly  two-jointed;  th-^ 
left  foot  is  rather  long;  the  claw  of  the  right  foot  is  armed  wit 
crenulate  teeth.  Leugth  1.5 — 1.7  mm.,  without  setae.  The  bod. 
which  is  broadest  anterior  to  the  middle,  is  bluish;  the  tips  of  tb — - 
antennae  are  deep  purple.  The  eggs  are  not  as  numerous  as  in  th — 
next. 
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(b)  var.  similis,  (Var.  n.) 
(Plate  Q.    Figs.  5— 7.) 

This  form  is  twide  as  large  as  D.  leptopus,  but  otherwise  scarcely 
distinguishable.  It  occurs  in  autumn  (and  spring?)  in  shallow 
pools,  which  can  but  be  frozen  solid.  The  following  differences 
are  the  only  points  yet  noticed.  Females  of  both  of  the  species 
were  placed  side  by  side  upon  a  slide  and  examined.  D.  leptopus 
measured  2.4  mm.,  exclusive  of  caudal  setse;  the  antennaa  reached 
hardly  to  the  base  of  the  stylets;  the  eggs  measured  0.12  mm.,  while 
those  of  D.  longicomis  measured  0.8  mm.;  the  egg-sac  measured 
0.8  mm.,  while  that  of  longicornis  was  0.5  mm.  A  few  other  minute 
differences  were  noticed,  but  the  general  form  and  color  was  iden- 
tical. The  peculiar  doubling  of  tjie  edge  of  the  last  segment  is 
characteristic  of  these  two  forms;  each  has  a  small  spine  on  either 
side  of  the  abdomen.  The  base  of  the  inner  ramus  of  left  foot  of 
fifth  pair  of  the  male  has  a  double  series  of  spines. 

Sp.  7.    Diaptomus  laticeps,  Sara. 

*'CeptaaIothorax  aittice  dilatatus,  latidudine  maxima  in  pane  antica  capitis  sita. 
postice  86D8im  attenuatus.  seKmento  ultimo  feminae  ad  latera  parum  extante  angulis 
lateralibus  acuminatls.  Segmeotum  l-mum  abdominale  feminse  antice  latum  mucroue 
breri  lateral!  armatum,  postice  sensim  attenuatum.  Rami  caudales  sat  magni  seg- 
menta  aatecentla  2  Juncta  leugitudlue  sequantes  setis  brevissimis  et  robustis  instructi . 
A^ntennae  l-ml  parts  feminse  longltudinem  corporis  sequantes,  anlmall  natante  rectae  et 
qnaiD  ia  D.  graetli  adhuo  magls  poslice  vergeates  ;  articulus  antepenultimus  antennse 
<iextrse  maris  hamulo  armatus.  Ramas  exterior  anteniiarnm  2-di  parts  iaterlore  multo 
.^Qgior  arttcalo  nlttmo  longitudiaem  articulorum  antlcedentium  6  sequante.  Pedum 
^tl  parts  femlnae  articulus  ultimus  parvus,  cyliadricus,  nen  yero  tarn  rudimentaris 
<iuam  in  D.  castore,  acuieo  uno  brevi  apicali  tnstructus ;  appendix  interna  ne  tertiam 
QQidem  lengitudlnis  artieuli  3-ti  partem  sequans  et  uniarticulata ;  pedis  dextri  maris 
articulus  8-tlas  extrorsum  acuieo  forti  armatus,  ungue  terminali  valde  flexuoso  et  sub- 
tiSQoides ;  sinister  aeuleis  duebus  rectis  terminatus.  Saccus  oviferus  sat  multa  contl- 
Detora.  Color  pleunimque  l»te  caeruleus,  interdum  pallidior.  albescens.  Longit. 
^enainsB  circlt.  m  mm." 

8p.  8.    Diaptomus  gracilis,  Sars. 

**Corpus  quamin  D.  castore  gracilius,  cephalothorace  et  antice  et  postice  attenuato, 
^^tltuiiiiie  maxima  in  medio  sita.  Anguli  iaminarum  segmentl  ultiml  thoracaiis  femi- 
^^  in  mucrones  tennes  et  acuminates  productl,  et  mucrone  simili  sat  magno  segmen- 
^^  l-mum  abdominale  utrinque  armatus  est.  Rami  abdominales  breves  setis  in  fe- 
'^'^a  Talde  divergentibus.  Antennas  i-ml  parts  femlnae  perlongae  et  tenues,  longitudi- 
^•m  totius  animalis  longe  superantes,  anlmall  natantl  rectae  et  aliquantum  postice  ver* 
K^ntes ;  articulus  antepenultimus  antenna  dextri  maris  hamulo  longior,  articulo  ultimo 
'^'^i  dimldlum  longltudinem  aequante.  Pedum  5-ti  parts  femlnae  articulus  ultimus  di- 
*^iictus,  quadratus  aeuleis  duobus  apicalibus  quorum  Interior  apicem  fere  unguis  arti- 
^^^i  peniltimi  attingit  instructus  ;  appendix  interna  articulo  3-tlo  brevier ;  unguis  ter- 
'^^liails  pedis  dextrt  maris  apicem  versus  valde  curvatus.  Saccus  oviferus  semper  ova 
^^^tlnet  paucissima  et  magna  regulariterque  distributa.   Animal  pleurumque  pelluci- 
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dum  colore  albido,  Interdam  vero  faela  transversa  lata  coloris  fasel  saturati  in  medio 
cepbalotborace  omatam.   JLongit  feminae  pamm  supra  1  mm." 

The  two  forms  following  are  sufficiently  distinct  fro  ii  the  above 
and  form  a  closer  link  with  the  marine  Calanidse.  It  is  doaotfiil  if 
any  absolute  line  of  demarkation  exists  between  these  yarieties, 
although  they  are  here  distinguished. 


Sp.  0.    Diaptomus  pallidns,  Herrick. 

( Plate  Q.    Fig.  17.)  ^^i^n 


I  _ 


BUZ 'A 


Length  1.20  mm.;  length  of  antennae  1.35  mm.  Colorless.  Head 
separated  by  a  suture  into  two  parts;  form  very  slender.  Autenne 
with  elongated  setae,  which  are  very  plumose.  The  right  male  an- 
tenna has  no  hook.  The  inner  rami  of  the  fifth  feet  are  one-jointed 
in  both  sexes.  Left  foot  of  the  fifth  pair  of  the  male  of  peculiar 
form  (see  plate  Q,  fig.  17,  for  an  extreme  instance).  Entire  Missis-  R  ;»«r:e 
sippi  valley.  |^.^,J, 

var.  sicUis,  Forbes.  trifle 

(Plate  Q.    Fifir.  18.)  |^:ai»T 

■■vbtr- 

Like  the  above,  but  larger.    Length  1.45  mm.    Length  of  a^'     ^  !^ 
tennae  1.5  mm.    Inner  ramus  of  male  feet  of  fifth  pair  two-jointed, 
those  of  the  female  one-jointed.    The  form  of  feet  varies  a  littt^ 
from  the  above.    This  species  has  been  but  once  encountered  ^^ 
Minnesota,  the  previous  species  occurring  abundantly  in  our  larg^^ 
lakes. 

D.  kentuckyensis.  Chambers,  Is  referable  to  one  of  the  above  species,  probabE3^ 
longicornis.  .-^<t 

For  a  full  account  of  synonymy  see  Rehberg,  Beitracf  z.  Kenn.d,freil6b.  Siusswrt^^^ 
Copepoden,  p.  552. 

VI. — Genus  LimnocalalNUS,  Sars. 


3- 

5' 


TS 


Cephalothorax  6-jointed,   slender;  abdomen  in   the   female 
jointed,  in  the  male  5-joiQted.     Antennae  shorter  than  the  bo 
25-jointed.     Caudal  stylets  long.     Feet  of  the  four  anterior   pa.^ — ^^%ie 
with  both  rami  3-jointed;  external  ramus  of  the  fifth  foot  in  ^^^\^\ 
female  3-jointed,  second  joint  produced  into   a  spine ;  inner  ra^^^^^l 
3-jointed  in  both  sexes  and  like  those  of  the  previous  pairs;  extern.---^ 
rami  2-jointed  in  the  male,  the  right  and  left  dissimilar. 
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Sp.  1.    Lininocalauus  macniruSy  Sars. 

ies  similar  to  L.  macrurus  bas  been  found  in  lake  Michigan, 
ably  occurs  also  in  this  state  in  lake  Superior.  We  can 
tter  than  quote  Sars^  description. 

gracile  et  angastatum.  Gephalothorax  supra  risos  elongato  ovatas,  latltu- 
la  in  medio  sita  antice  et  postlce  aequaliter  atteauatus.  Caput  annulum 
$beDt,  a  latere  visum  parte  antlca  aitlore  et  convexa  slnu  distinoto  a  poster- 
!ta,  margine  antico  oblique  desceadente.  Segmeutum  ultimum  thoracis  par- 
ad  latera  extans  la  femlaa  et  mare  simile.  Abdomen  sub-cyliodricum  thor- 
.  Aami  caudales  valde  elongati  et  angustatl  tertium  longltudlnis  abdominis 
erantes,  supra  ^t  ad  latera  spiuulis  vel  pills  brevibos  obsltl,  Intus  clllatl, 
»rlbus  unlartlculatls  et  ciliatls,  quarum  2-da  ab  Interiore  numerata  omnium 
ceteraeque  eztus  graduatim  longltundlne  decrescentes,  exterlore  ceteris 
que  aplce  sat  remota ;  seta  adest  pneterea  alia  lutos  adflxa  ut  in  generlbus 
Ibus  tenulssima  et  simplex.  Frons  a  latere  visa  obtuse  acuminata  appendlc- 
uUformlbus  duabus  perbrevibns  instructa.  Antennae  i -ml  paris  reflexaa  seg- 
nultlmum  abdominis  minime  attlngentes,  artlculo  ultimo  setts  5,  quarum 
2  longlssimae,  instructo,  articulls  anteceaentlbus  3  setae  simlli  postice  ver- 
Itls ;  dextra  marls  artlculatione  inter  artlculum  l8-mum  et  l9-mum  genlculans. 
tn  2-dl  parls  ramus  exterior  interiore  et  longior  et  latlor,  7-artlculatus,  artl- 
mnlum  maximo.  sequentibus  4  mlnimh  junctis  artlculo  ultimo  brevioribus 
Dglsslmls  Instructis.  Mandlbul?e  ad  extremitatem  inferiorem  in  dentes  ex- 
lorum  exteriores  2  ceteris  majores,  Interiores  2  tenues  et  setlferes  sunt ;  pal- 
et  angustatus  3<!-artlcuIatus,  articulls  ultimis  2  brevlsslmis,  ramo  exterlore, 
ice  branchlale,  parvo.  Maxillae  1-ml  paris  eadem  fere  structura  ac  in  Diap- 
cUlae  2-di  paris  valldisslmae  8-articulatae.  articulls  ultimis  5  in  ungues  exeun- 
isimos  et  fortlssimos  margine  attero  sparslm  pUosos,  ad  apieem  faloatum 
vel  aculels  persubtile  et  dense  obsltos  ;  3-tll  paris  [Alaxllllpedes]  yalde  elon- 
iustatae  antice  vergentes  articulls  7  setis  pleurumque  longls  praedltls  eompo- 
w  omnes  blramosl  natatoril,  ultimo  pari  in  mare  bl-artieu.'atus  in  pede  dex- 
tro  dlssimlUs,  artlculo  ultimo  in  illo  brevi  et  robusto  ad  aplcem  quasi  trun- 
lusque  3  parvls  et  obtusis  armato  intus  vero  in  aculeum  magaum  et  validum 
,  in  boc  Talde  elongato  extus  et  ad  apieem  aculeato  Intus  ?ero  nudo.  Oculus 
plus  marginem  inferiorem  capitis  situs.  Animal  quamquam  pelluddlsslmus 
lioo  byallnum,  facile  taraen  accumulatione  in  thorace  sat  magna  llquoris 
fulvo-rubide  colorati  se  prodlt.    Longit.  cirdt.  2Vs  mm." 


FAMILY  CYCLOPID^. 

ins  five  genera,  viz:  Thorellia,  Cyclops^  Oithona,  Lopho- 
»nd  Cyclopina;  passing,  by  the  genersL Misophria  and  Pseu- 
7S,  into  the  Calanidce  or  marine  copepods.  The  afiBnities  of 
tie  known  genera  need  further  study,  as  they  are  very  in- 
j,  the  question  being  still  open  in  how  far  the  cyclopoid 
e  altered  by  adaptation  to  saline  habitat,  if  such  an  adapta- 
es  place  at  all. 

iothorax  ovate  and  usually  much   more  robust  than  the 

i;  anterior  antennae  seldom  longer  than  the  cephalothorax, 

the  male  alike  on  both  sides  and  modified  for  the  purpose 

ng;  posterior  antennae  unbranched  (i.  e.  palpus  wanting); 
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palps  of  mandibles  and  maxillse  usually  well-developed;  foot-jaws 
mostly  less  developed  than  in  Calanidce;  first  four  pairs  of  feet  as 
in  Calanidce^  fifth  pair  rudimentary,  alike  in  both  sexes,  and  usually 
one-  or  two-jointed;  ovisacs  two. 

The  circulatory  system  of  this  family  is  partly  Itu^unal  and  has 
been  thought  to  be  entirely  so  in  the  genus  Cyclops,  closer  obser- 
vation, however,  shows  that  there  is  something  like  an  imperfect 
central  organ  at  the  point  occupied  by  the  heart  of  higher  Cope* 
pods.  This  was  figured  in  my  previous  report,  plate  V,  fig.  1,  but 
no  mention  was  made  of  the  discovery.  It  has  since  been  verified. 
The  apparatus  referred  to  is  a  modification  of  that  described  under 
Canthocamptus.  In  the  second  thoracic  segment  there  is  a  set  of 
swaying  membranes  which  constitute  a  valvular  apparatus,  chiefly 
moved  by  the  action  of  the  stomach. 

Genus  Cyclops.  j 

The  sole  representative  of  the  (genera  of  the  Cyclopidse  here  treated 
is  the  best  known  of  the  Copepoda.  Every  one  is  familiar  with  the 
^^  common  cyclops,'^  but  few  realize  how  many  are  the  species  in- 
cluded under  this  name.    An  attempt  is  here  made  to  enable  the 
student  to  recognize  the  more  obvious  distinctions  upon  which  the 
genus  is  subdivided  and  to  identify  such  of  the  species  as  seem  valid 
and  at  the  same  time  recognizable  without  recondite  study  of  devel- 
opment.   Without  attempting  a  complete  elucidation  of  the  syn- 
onymy, which  is  practically  an  impossibility,  a  proximate  classifica- 
tion of  all  the  species  known  to  me  is  attempted.    Thirty  suffici- 
ently well  marked  species  are  enumerated,  and  the  position  of  a 
number  more  is  indicated. 


Antennae  18-jointed. 

8p.  1 .    Cyclops  elougatus.  Clans. 

This  species,  cited  hitherto,  apparently,  by  but  one  other  author 
than  Glaus,  is  distinguished  from  the  C.  pulchellus  group  by  the 
18-jointed  antennae,  which  are  hardly  longer  than  the  first  thoracic 
segment.  The  caudal  stylets  are  longer  than  the  two  preceedinga"* 
dominal  segments,  and  bear  rather  short  setae.  C  elongatus  tias 
been  found  by  Cragin  near  Cambridge.  That  this  species,  found 
thus  far  by  but  a  single  author  in  Europe,  appears  in  America,  may 
serve  as  a  warning  not  to  decide  too  hastily  from  its  habitat  that  a 
copepod  is  new. 
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Antenuse  17-Jointed. 

I.— Fifth  Foot  1-jointed. 
Sp.  2.    Cyclops  ater,  Herriok. 

(Plate  Q^    Figs.  9— 12.) 

This  is  our  most  striking  species  and  loves  the  clearer  flowing 
raters.  The  thorax  is  broadly  oval  and,  usually,  of  a  deep  color. 
LntennsB  as  long  as  the  cephalothorax  (b2  mm.),  slender,  and 

apering  toward  the  end;  formula*  —  --^  —  w-^w  ww:r:r-' ; 

Bst  three  joints  rather  short,  the  last  joint  furnished  with  an 
inserrated  knife-like  ridge  as  in  C.  tenuicornis;  maxillipedes 
ather  large;  fifth  foot  one-jointed,  armed  with  three  subequat 
pines;  abdomen  rather  short,  last  segment  especially  short; 
tylets  of  moderate  length;  setaB  rather  short,  internal  seta  much 
onger  than  the  outer,  lateral  seta  near  the  end  of  the  stylet; 
igg«  pale.  Color  deep  blue  or  gray.  Length  2.1  mm.  The  young 
ian  be  recognized  without  a  glass  by  the  band  of  deep  color  which 
mosses  the  thorax  in  the  middle. 

Collected  near  Minneapolis,  in  ^^  Mud  lake  '*  and  Bassett^s  creek. 

This  species  has  been  CDllected  in  different  parts  of  the  Mississippi 
valley  from  Alabama  to  Minnesota,  but  is  nowhere  very  abundant^ 
being  but  rather  more  so  southwardly, 

n. — Fifth  Foot  2-jointed. 
A. — First  joint  of  fifth  foot  very  broad. 

Sp.  3.    Cyclops  viridiSy  Jurine.    (Rehberg.) 

(▼ar.  a.) 
^.  t'uJgnrig,  KOCH,  fischrr,  sars. 
^'  brcrfromtx,  clacs,  lubihx:k,  heller,  fric,  hoek. 

^-  t^ridis,  CRAGiy. 

(▼ar.  b.) 

^«  Oiga^,  CLAUS,  8ARS.  FRIC,  BRADY. 

^''  ingem,  hrrrick. 

The  American  form  is  usually  somewhat  different  from  the  C. 
W?^,  but  the  stage  prior  to  maturity  is  like  that  figared  by  Brady, 
observations  made  over  a  considerable  territory  and  for  a  period  of 
several  years  led  me  to  the  conclusion  expressed  by  Rehberg  (Ab- 

^  The  accent  marks  are  use<l  to  signify  tliat  Joints  represented  by  them  (counting 
^^  base)  are  either  long  — ,  short  ^  or  medium  :^, 

10 
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bandl.  naturwiss.  Vereine  zu  Bremen.  Bd.  vii,  1.  H< 
that  G.  gigas  is  but  a  greatly  enlarged  form  of  G.  brevicc 
also  American  Naturalist,  May,  1883,  p.  49^,  where  I  hav 
a  similar  opinion  regarding  the  American  form. 

A  part  of  the  original  description  of  G.  ingens  is  here 
Thorax  large;  abdomen  rather  slender;  stylets  slender 
lateral  seta  well  towards  the  end;  second  and  third  setae  f 
weakly  pectinate;  last  joint  but  one  of  abdomen  sometim 
along  the  distal,  under  margin;  jaws  with  large  teeth;  ant 
short,  not  reaching  to  ^he  base  of  the  first  cephalothoracic 
formula  —^^  -r--  — -^-'wwww  w  w^r;  fifth  foot  two-j 
proximal  joint  very  broad  with  a  strong  spine;  second  joii 
cal  with  a- long  seta  and  a  very  short  spine  near  the 
€ulum  vulvaB  somewhat  heart-shaped;  egg-sacs  oral 
reaching  beyond  the  end  of  abdomen;  length  4  mm., 
stylets  and  setae. 

8p.  4,    Cyclops  leuckartiiy  Clans. 
t  C.  era88U8t  fibchsb. 

'  Is  said  to  be  elongated  and  slender;  the  antennas  are 
long  as  the  first  three  segments.  The  fifth  foot  is  like  t 
forms  of  the  above,  but  the  second  joint  has  only  one  si 
proportions  of  the  caudal  setae  are  very  much  as  in  the  a 
Rehberg  denies  that  Sars^  identification  of  this  species 
described  by  Glaus  is  correct;  his  description  is  therefo 
Sars  refers  also  with  a  query  to  G.  obsoletus,  Eoch. 

**C«ephalothorax  ovatus  antice  sat  attenuatus,  front e  leviter  truncata,  s* 
mo  parvo  vixque  ad  latera  exstante .  Segmentum  abdominale  1-mum  sul 
9Jitice  quam  postice  parumlatius.  Kami  caudalis  brevlsculi  longUudinem 
aDteoedentium  duorum  non  attlngentes  setis  apicalibus  sat  longis,  e: 
longitudlDem  acquante  dimidiamque  Intern!,  intermedlanim  interiore  alt4 
longiore  longitudinem  abdominis  fere  sequante  ;  seta  marginis  exteriorii 
Jemota.  Antennae  l-mi  pads  l7-arilculat!e,  longas  et  apicem  versu 
reflexso  segmentum  4-tum  corporis  fere  attingentes ;  2-di  pans  quam 
ceteris  longiores.  Maxillarum  2-di  paris  margo  posticus  subtlUssime  creni: 
5-ti  paris  bl-arUculatI,  articulo  ultimo  bisetoso.  Rami  pedum  natatoriorui 
Ciculati ;  articulus  rami  exterioris  intus  setls  3,  extus  aculeis  2  instructus. 
tes  basales  pedum  4-ti  paris  conjugens  utrinque  In  processum  acuminatun 
interioris  articulus  ultimus  insolito  modo  in  longitudinem  extensus  in  pedi 
aculeis  apicalibns  2  sabsequalibus  armatus.  Sacci  OYlferi  rotunda  to-OTati 
sat  exstantes.    Longlt.  parnm  supra  i  mm." 

Sp.  5.    Cyclops  lacustriSy  Sars. 

Cephalothorax  sub-ovate,  truncate  in  front.    Abdom 
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ot  eqaal  width;  caadal  stylets  loager  Ihaa  the  last  two  seg- 
ments of  the  abdomen  terminal;  setae  of  moderate  size,  inner 
three  times  as  long  as  outer,  internal  pair  nearly  eqaal.  Antennae 
as  long  as  first  two  segments.  The  inner  ramus  of  fourth  foot  has 
the  exterior  thorn  very  small.  The  second  joint  of  the  fifth  foot  is 
small  and  the  external  thorn  very  small.  Length  1.5  mm. 
Not  seen  in  America. 

B. — First  joint  of  fifth  foot  of  moderate  size. 

(a)  Terminal  segment  of  fifth  foot  with  one  long  seta  and  a 
short  thorn. 

These  small  species  pass  into  the  above  group  and  constitute  one 
of  the  most  difiBcult  groups  of  the  genusz.  The  distinctions  offered 
are  very  small  and  specific  variation  considerable. 

Sp.  6.    Cyclops  strenuuSy  Fischer. 

f  C  pktUt,  KOCH. 

0.  hrtvitaudatut,  claus,  lubbock,  hbllbb,  fbic. 
C  itrenttiM,  siabs,  bbady. 

Antennae  reaching  about  to  the  end  of  the  third  segment;  caudal 
^lets  slender,  three  times  as  long  as  the  last  segment;  the  outer  of 
the  caadal  setae  shortest.  The  third  seta  is  over  once  and  one  half 
the  length  of  the  stylet. 

Sp.  7.    Cyclops  lucidulus,  Koch. 

C.  Ivtidului  8AB8. 
C.  fwrdfer,  CLAxm. 
C.  HrncUU,  nacHBB. 

This  species  is  given  on  the  authority  of  Rehberg.  Claus  con- 
«*dered  C.  furcifer  a  large  variety  of  the  above  species. 

I^he  antennae  are  as  long  as  the  first  segment;  the  fifth  foot  is 
P^nliar  in  form,  with  the  F.econd  joint  armed  with  a  spine  and  a 
•^ook;  length  1.3  mm. 

Neither  this  nor  the  previous  species  is  known  in  America.* 

Sp.  8.    Cyclops  robustus,  San. 

Antennae  shorter  than  first  segment,  thick.  Body  depressed, 
^^st  segment  broad  and  rounded  anteriorly,  the  others  spreading; 
^^dal  stylets  nearly  parallel,  long;  inner  median  seta  much  the 

^-  PoleheUus,  Brady  U  not  C.  pa^chellas,  Koeb,  and  maj  l>e  the  above  species. 
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longer,  external  setaB  very  short.  Terminal  joint  of  oi 
with  three  spines  externally  and  four  setae  interimlly.  L 
mm.  I  know  nothing  of  this  species  save  the  descriptioE 
a  part  of  which  is  quoted  above. 

« 
Sp.  9.    Cyclops  parcuSy  Henick. 

(Plate  R.    Fig.  22.) 
Cyclop$  parcw,  hbrbick,  Crustacea  of  Minnesota,  p.  229 ;  Plate  VL,  FIg< 

In  form  and  general  appearance  greatly  resemblins^ 
thomasi,  which  it  nearly  equals  in  size.  The  chief  differ 
found  in  the  length  of  the  caudal  stylets  and  antennae  a: 
form  of  the  fifth  foot.  The  antennae  are  shorter  than,  oi 
long  as,  the  first  thoracic  segment.  The  formula  expre 
length  of  the  joints  corresponds  with  that  for  C.  thoma 
antennules  are  shortish.  The  labrum  is  rather  narrow,  p 
below  into  obtuse  angles,  the  middle  of  the  lower  face  be 
pied  with  nine  rather  small  teeth.  The  terminal  joint  of  i 
branch  of  the  maxilliped  bears  four  hairs.  The  second  jc 
moderately  large  dactyl,  the  movable  finger  of  which  is  s 
sparsely  spiny,  the  immovable  finger  is  ornamented  by  a 
series  of  blunt  prominences  and  a  small  seta  at  its  base, 
pair  of  feet  has  two  terminal  and  two  interior  setae  and  t^ 
nal  spines  on  the  ultimate  joint  of  the  outer  ramus,  whil 
responding  joint  of  the  inner  ramus  bears  one  inner  seta 
spine  and  three  outer  setae.  The  fourth  foot  has,  in  the 
tvvo  outer  spines,  a  terminal  spine  and  seta  and  three  inte 
and,  in  the  second,  one  external  seta,  two  subequal  termii 
and  two  internal  setae.  The  fifth  foot  is  two-jointed,  b 
the  short  basal  joint  a  moderate  seta  and  on  the  larger  sec 
a  considerable  seta  and  a  small  oval  spine  on  its  side.  T 
stylets  are  short  and  the  lateral  seta  is  near  the  end  (a 
The  outer  seta  is  but  three-fourths  the  length  of  the  inn< 
inner  of  the  median  setae  is  considerably  longer  than  i 
The  shape  of  the  operculum  of  the  female  is  very  charac 
being  nearly  oval.  The  last  two  joints  of  the  thorax 
The  entire  length  is  about  1.5  mm. 

Sp.  lO.    Cyclops  brevispinosus.  (Sp.  n.) 

(Plate  S.    Figs.  7— 11.) 
The  form  for  which  this  name  is  proposed  takes  the  pli 
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«boTe  in  the  larger  lakes.  It  appears  to  be  but  a  modified  condi- 
tion of  the  above  species,  from  which  it  diflfers  in  its  slender  form 
and  especially  in  the  very  slender  caudal  stylets.  The  outer  caudal 
seta  is  reduced  to  a  short  ciliate  thorn.  The  fourth  foot  is  also 
modified  by  the  great  enlargement  of  the  spines  and  the  reduction 
of  the  setffi.  The  number  of  the  setae  is  the  same,  but  they  are 
Merently  disposed.  The  form  of  the  operculum  vulvae  is  also 
slightly  different. 

(?)   Sp.  11.    Cyclops  uniangulatuSy  Cragin. 

Wop9  unianaulatus,  Cbagin.    A  CODtributlon  to  the  History  of  Fresh-water  Cope- 

poda,  p.  6. 

Cra^in  was  not  conversant  with  the  description  of  C.  parcus,  with 
irhich  his  description  agrees  save  in  one  point.  It  differs  from  C. 
parcus  in  having  three  inner  setae  on  the  terminal  joint  of  the  outer 
ramus  of  the  first  foot.  It  would  be  officious  to  suggest  a  possible 
oversight  here,  but  C.  parcus  has  only  two  in  type  specimens 
^though  in  all  this  group  the  corresponding  ramus  of  the  second 
Joot  has  three  setae),  so  that  at  present  the  two  must  be  kept  dis- 
tinct. 

Sp.  12.    Cyclops  scutifery  Sara. 

Not  having  identified  this  and  the  following  species  it  will  be 
^t  to  quote  the  descriptions. 

C  strenno  afflnis.  Cephalothorax  sat  elongatus,  segmentis  ultlmls  duobus  in  femlna 
>d  latere  Yalde  prominentibus  inque  proces<)os  exeuntlbus  laminares  et  hyalines  utrln- 
•^w  Inter  se  contiguos,  quare  thoraeis  pars  posterior  taraquam  clypeo  fornlcato  quad- 
^Mfruiarl  obteeta  esse  videtur.  HegmeDtum  i-mum  abdomtnale  ad  basin  valde  dilata- 
tom  Utltadine  qaam  ad  marginem  posteriorem  dupio  majore.  Rami  caudales  segmen- 
^•Dteoedeotlbusduobus  junctis  paruin  longiores.  introrsum  clUati,  setls  aplcaUbus 
^revit^lmis,  Intermedianim  interiore  ceteris  multo  longiore.  Antennae  l-ml  parls  17* 
^teulatae,  reflezs  segmentura  2-dum  corporis  superantes  setls  plurumque  longls  obsi- 
^^'  Pe^lum  structura  eldem  in  0.  streuuo  simllis.  Articulus  scilicet  ultlmus  rami  exter- 
ioris  pedum  natatoriorum  setls  5  Instructus  in  paribus  anteriorlbus  dnobus  3,  insequen- 
tlbus  duobns  2  modo  aculeis  marglnis  exterioriis  armatus ;  aculeorum  aptcalium 
<^oii  interiores  pedum  4-ti  parls  exterior  brevis  et  rudlmentarls.  Pedum  6-ti  parls  arti- 
<!Qlu.H  ultlmus  sat  magnus  artlculo  basal!  parum  minor  extrorsum  sparslm  pilosus  in- 
trorsum acaleo  armatus  clllato  setaque  longa  terralnall.  Sacci  oTiferi  parvi  globosl 
abdomen  magna  ex  parte  obtegentes.    Longlt.  clrclt.  l]4  mm. 


Sp.  13.    Cyclops  abyssoruniy  Sara. 

^'  strenuo  et  scutifero  sat  afflnis.  Cephalothorax  ovatus  antlce  obtuse  truncatus,  seg- 
p^l^ntis  parum  ad  latera  extantibus.  Kami  caudales  longi  et  tenues  satlsque  dlvergen  - 
^t  longttudinem  segmentorum  antecedentlum  3superantes,  setls  aplcalibuslongioribus 
^^rmedlarum  interiore  duplam  longUudinem  furcic  superante,  exterlore  quam  lUa 
^^fom  brevlore.  Antennae  i-mi  parls  l7-articulatre  longap  et  fere  rectae  distincte  postld 
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Tergentes,  reflexs  segmetitum  3-tiiim  corporis  fere  attlnfentes.    Pedum  naUtoiittnmi 
structura  fereeadem  ac  In  speciebus  antecedentibus  ;  aculeorumapicallmnramiiBtMt* 
oris  pedum  4-tl  parls  exterior  dimidiam  ^ere  interiorls  attlngens  loDgitudine.  Fedma 
6-tl  paris  articulus  basalls  minimus  ultimo  multo  brevier  parumque  latior.    Saeel  ofi- 
feri  mediocres  rotundato-ovales  abdomlnique  appressi.    Longlt.  droit.  2  mm. 

(b)    Terminal  segment  of  fifth  foot  with  two  rather  long  setae. 
'*'    External  and  internal  caudal  setas  not  extremely  short. 

Sp.  14.    Cyclops  oithonoides,  Sars. 

(Plate  S.    Figs.  2—6.) 

t  C.  hyaXinus,  bvhbero. 
f  C.  tenuiMimWf  hebbick. 

This  most  interesting  species  occars  under  peculiar  circumstances. 
It  is  perhaps  the  rarest  member  of  the  genus  and  seems,  beyond  a 
doubt,  nocturnal  in  its  habits.  It  was  first  found  by  Sars  in  saline 
water  and  named,  on  account  of  its  slender  form,  from  the  marixic 
Oithona.  A  similar  species  which,  though  about  half  as  large,  is 
hardly  distinct,  was  found  by  Rehberg  near  Bremen.  Rehberg  mexi^- 
tions  particularly  that  it  was  found  oftener  at  night  than  duricft^ 
the  day.  In  America  a  similar  species  was  described  from  ne^^i 
Paducah,  Ky.,  under  the  name  C.  tenuissimus;  but  the  possibility  o' 
identity  with  the  Scandinavian  species  seemed  excluded  by  the 
habitat.  A  gathering  taken  at  night  from  one  of  the  lakes  nes^ 
Minneapolis  contained  a  few  specimens  of  similar  characters,  azxd 
there  no  longer  seems  to  be  a  doubt  of  the  identity  or  very  clo^ 
relation  between  these  forms. 

The  antennae  are  longer  than  described  for  C.  tenuissimus,  nearly 
equalling  the  thorax.  The  last  joint  of  the  antennae  is  short,  b  ut 
the  toothed  character  was  not  noted.  The  fifth  feet  are  small,  tVie 
spines  are  very  long  and  slender.  The  margins  of  the  abdomin.«l 
segments  are  irregularly  toothed.  The  species  will  be  confust^ 
with  no  other.  It  is  marked  with  blue  in  spots.  Length  0.  5 —  1. 
mm. 

Sp.  15.    Cyclops  simplex,  Poigrfirenpol. 

Cyclops  Leeuwenhoekli,  hoek  (flde  Rehberg). 

This  species  is  of  more  compact  form  than  the  last,  which  it  ^*^ 
sembles  in  the  form  of  the  caudal  stylets  and  the  fifth  foot.  T*^^ 
anteunag  are  nearly  as  long  as  the  thorax,  the  last  two  joints  bei^S 
elongate  and  having  a  knife-like  ridge  which  has  at  the  end  t^^^ 
like  those  figured  in  C.  tenuissimus.     Length  1. — 2.  mm. 
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**  The  two  median  setaB  much  longer  than  the  external. 

The  species  of  this  section  are  the  most  perplexing  of  the  genus. 
The  best  that  I  can  now  do  is  to  indicate  the  relations  of  the  nom- 
inal species  and  express  the  conviction  that  most  are  of  varietal 
Talae  simply. 

Sp.  IB,    Cyclops  pulchellusy  Koch. 

t  Tenniiial  joint  of  outer  ramus  of  feet  with  two  spines  outwardly. 
Itt  m.    e.  thomati,  Forbes. 
Wl  "fcfc.   C  Yiavtu.  Herrick. 
tt  ^w^ith  three  spines. 
1«  c   C.  hiaetimu^  Rehbergr. 
^  C  bieutpidaiuM^  Bars. 
-  (?)  C  insacltw,  Forbes. 

Ihere  are  at  least  three  well  marked  varieties  in  America,  which 
n&j  probably  rank  as  species  and  have  been  ranked  as  such  by 
Forbes.    I  give  verbatim  Forbes^  description. 

(16a)  Cyclops  thomasi,  Forbes. 

(Plate  U.  Fifirs.  4,  5,  7  and  8.) 

^'Elongate,  slender,  broadest  in  front  and  tapering  backward, 
antennae  17-jointed,  reaching  the  middle  of  the  third  segment. 

The  first  abdominal  segment  in  the  female  is  broad  in  front  and 
dightly  emarginate  on  each  side  before  the  anterior  angles,  and  the 
last  segment  has  a  terminal  circlet  of  small  spines.  The  rami  of 
the  furca  are  more  than  half  as  long  as  the  abdomen,  and  each  bears 
two  short  rows  of  transverse  spinules  outside,  one  at  the  anterior 
the  other  at  the  posterior  third.  With  the  latter  a  spine  occurs 
about  as  long  as  the  outer  terminal  seta.  The  inner  seta  at  the  tip 
of  the  ramus  is  about  half  the  length  of  the  furca,  the  outer  still 
shorter.  The  inner  median  seta  is  as  long  as  the  abdomen  and 
'^rca,  and  the  outer  about  half  as  long. 

Iq  the  outer  ramus  of  the  first  pair  of  legs  the  terminal  joint 
has  one  spine  and  two  setae  at  the  tip,  one  spine  on  the  outer  mar- 
pn  and  two  setae  within. 

Id  the  second,  third  and  fourth  pairs  the  last  joint  has  one  spine 
*Dd  one  seta  at  tip,  two  spines  externally  and  two  setae  within. 
Ihe  inner  rami  of  the  second  and  third  pairs  terminate  in  one  spine 
*Dd  one  seta,  that  of  the  fourth  pair  in  two  spines,  the  inner  of 
^nich  is  only  half  as  long  as  the  other. 

The  legs  of  the  fifth  pair  are  two-jointed,  with  the  basal  joint 


152  TWELFTH  ANinjAL  BBPOBT. 

quadrate,  broad,  and  bearing  one  long  spine.  The  second  joint  is  Inti^ 
narrow  and  longer,  parallel  and  truncate,  with  one  terminal  spine  |.:L;«tb 
about  equal  to  the  preceding,  and  one  about  half  that  length. 

From  C.  bicuspidatus,  Claus,  this  species  may  be  distingoished 
by  the  armature  of  the  outer  ramus  of  the  first  pair  of  legs,  and 
from  C.  bisetosus^  Rehberg,  by  the  armature  of  the  outer  rami  of 
the  other  legs. 

It  shares  with  Diaptomus  sicilis  the  responsibility  of  affording 
to  the  young  white-fish  their  earliest  food."  ftr^  i 


(16  c)  Cyclops  insectuSy  Forbes. 


m^ 


>n  "^i 


(Plate  U.    Fig.  9.) 

^^Closely  allied  to  the  preceding,  but  more  robust  in  all  its  parts,      ■   'J_| 
and  with  the  second  cephalothoracic  segment  widest.    The  abdo* 
minal  segments  are  all  bordered  with  spinules  posteriorly.    The 
two  median  caudal  setaB  are  much  more  nearly  equal  than  in  \iu>^ 
masiy  the  outer  and  the  inner  are  very  short,  but  longer  than 
that  species.    The  inner  in  our  specimens  is  longer  than  the  on 
— the  reverse  being  the  case  in  bicuspidatus  as  described  by  Clau^^* 

"The  legs  are  armed  nearly  as  in  thomasi^  but  the  last  joint  (^'"^ 
the  outer  ramus  of  the  first  pair  has  two  spines  externally  besidec=^^^. 
the  one  at  the  tip,  and  the  terminal  spines  on  the  last  segment  oC^^ 
the  inner  ramus  of  the  fourth  pair  of  legs  are  about  equal.^' 

Both  forms  probably  occur  in  Minnesota,  though  the  second  hatJ^  ^ 
been  seen  but  once,  and  the  identification  lacks  confirmation.   Th^^  -•^ 
differences  between  the  two  are  almost  exactly  those  prevailingglj^  i 
between  C.  bicuspidatus  (=  pulchellus)  and  C.  bisetosus,  Reh.,  ir-Zr  if 
I  correctly   understand  Sars.    Claus'  description  does  not 
with  that  of  Sars.     Further  study  of  the  European  types  will 
necessary  before  a  satisfactory  settlement  can  be  reached. 

(16  b)  Cyclops  navuSy  Herrick. 

Cyclfjps  navm,  herbick,  Copepodaof  Minnesota,  p.  279. 

This  name,  proposed  at  nearly  the  same  time  as  C.  thomasi,  a] 
plies  to  a  very  closely  related  form  which  I  can  but  regard  as  a 

variety  of  that  species.  It  seems  constant  in  its  differential  cha^^r- 
racters  in  given  localities,  but  we  are  now  familiar  enough  wi  ~*h 
the  fact  that  changed  conditions  in  the  water  occasion  changes  'in 
forms  in  the  copepods. 

This  form  inhabits  shallow  pools.     It  is  larger  than  C.  thom^*^^ 
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shorter  stylets  and  differeatly  proportioned  antennas,  etc. 
1.6  mm.  Thorax  0.9  mm.;  abdomen  0.6  mm.;  stylets 
last  two  abdominal  segments  0.16  mm.;  antennae  0.7  mm.; 
ent  of  body  0.5  mm.  The  basal  segment  of  the  antennas 
d  ornamented  with  several  transverse  series  of  spines,  the 
egments  are  eqaal  and  longer  than  the  preceding.  The 
of  the  first  and  fourth  feet  is  identical  with  G.  thomasi,  as  is 
of  the  female  openings  and  the  fifth  feet.  The  form  of 
set,  caudal  stylets  and  other  details  were  correctly  figured 
V  of  the  Cyclopidae  of  Minnesota. 

ens  of  Cyclops  pulchellus  (thomasi)  were  obtained  from  a 
bich  is  supplied  solely  by  rain-water.  The  eggs  must  have 
xluced  in  ice  which  had  been  placed  in  the  cistern  at  least 
iviously.  The  cistern  is  entirely  dark,  so  that  these  ani- 
t  have  been  deprived  of  light  for  many  generations.  The 
olor  was  of  course  very  white;  the  eye  spots  were  pale,  but 
ith  some  pigment  and  the  lenses.  No  noticeable  altera- 
rm  had  resulted. 

minal  segment  of  fifth  foot  with  three  setae. 

Sp.  17.    Cyclops  tenuicorniSy  Glaus. 

(Plate  R.    Fig.  16.) 
nlfe-llke  ridge  upon  the  antennse  smooth.  . 

18,  JUKIITB, 

ieomii,  var.  2>,  baird. 

07*nfo,  BAKtl  .LUBBOCK,  HBLLBR,  FBIC,  ULJANIK,  HO*BK,  BRADT,  HSBBIOK. 
I,  POGOBNPOL. 
iCOr Ate,  BARS. 

nlfe-Ilke  ridge  of  antenna;  toothed. 

omit,  TBMPLKTON. 

tU9,  KOCH,  SAR8,  UL.JANiy,  BRADY. 

3iU8,  GLAUS,  LUBBOCK,  HKLLBR,  FRIC,  HOKK 

ti«,  var.  fasciaeomis,  cbaoin. 

3  tenuicornis,  as  thus  comprehended,  is  widely  distributed 
ble.  European  specimens  m  our  collection  have  longer 
at  seem  otherwise  identical.  The  nearest  relation  is  C 
ih  is  easily  distinguished  by  the  compact  oval  form  of  the 
id  the  one-jointed  fifth  foot.  In  the  stage  previous  to 
the  *'signatus"  form  has  no  teeth  upon  the  ridge  of  the 
ent  of  the  antennae;  it  is  then  similar  to  the  C.  tenuicornis. 
othorax  broad;  abdomen  rather  slender;  antennaB  reaching 
base  of  thorax,  attenuated  at  the  end;  terminal  joint  with 

ike  ridge;   formula —-'-^  —  ^-'  —  ^-'^-'>^^-' ;   fifth 

posed  of  a  long  basal  joint  bearing  a  long  spine  and  a  ter- 
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minal  three-spined  division;  caudal  stylets  twice  as  long  as  laataV- 
domiaal  segmeat;  setae  all  nearly  terminal,  inner  one  long.  Length 
2.5  mm. 

Common  in  America,  England,  continental  Europe,  etc.  C.  clan- 
sii,  PoggenpoU  is  known  to  me  only  from  the  citations  of  Behfaer^ 
and  the  translation  given  by  Gragin,  hence  I  cannot  judge  autbori- 
tatively  of  its  validity.  Certain  points  in  the  translation  areobfi- 
ously  erroneous,  as  where  the  larger  branch  of  the  fifth  foot  is  spokes 
of.  No  distinctions  sufficiently  clear  to  enable  us  to  separate  it 
from  C.  tenuicornis  can  be  gathered. 

III. — Fifth  Foot  3-jointed. 
(See  Cyclops  modestus.) 

Antennae  lO-Jointed. 

There  are  a  few  forms  which,  although  they  might  more  properljr 
be  ranked  with  the  previous  section,  seem  rarely  or  never  to  acquire 
more  than  sixteen  joints. 

Sp.  18.    Cyclops  languiduSy  Sars. 

Thorax  attenuated  posteriorly,  caudal  stylets  exceeding  in  length 
the  two  preceding  segments,  internal  seta  short,  half  as  long  as  the 
outer,  the  inner  of  the  median  sefae  as  long  as  the  abdomen.  Both 
rami  of  the  first  foot  and  the  inner  of  the  second  are  two- jointed. 
Second  joint  of  the  fifth  feet  sub-linear,  armed  with  a  seta  and  a 
spine.  The  fact  that  some  of  the  feet  have  two-jointed  rami  sug- 
gests a  young  stage  of  some  other  forms. 

This  species  has  not  been  seen  in  Amerioa. 

Sp.  19.    Cyclops  modestus,  Henick. 

(Plate  R.    FiKS.  1—5.) 
American  Naturalist,  1883,  p.  600 (May). 

This  small  species,  1.0  mm.  long,  was  first  recognized  inCullm*^ 
county,  Alabama,  but  occurs  also  in  our  lakes.  The  color  varies,  but 
very  characteristic  is  the  peculiar  shining  or  glaucous  surface  ofth^ 
strongly  arched  thoracic  shield  and  the  evenly  curved  segments  oi 
the  abdomen.  The  antennte  reach  but  little  beyond  the  very  long 
first  segment;  they  are  usually  16-jointed,  but  I  have  notes  of  * 
similar  form  in  which  the  antennae  are  17- jointed.     The  feet  arfr 
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3-jointed  and  are  peculiar  in  their  armature.  The  fifth  foot  is 
icorely  3-jointed,  the  second  joint  bearing  a  short  spine  and  the 
minal  joint  two  spines  of  varying  length.  The  stylets  are  once 
i  a  half  as  long  as  the  last  segment  and  are  peculiarly  excavated 
'  more  than  the  lower  third,  from  the  point  where  the  lateral 
ine  is  situated.  The  outer  terminal  seta  is  short,  the  others  being 
b-equal  and  also  short.  The  opening  of  the  spermatheca  is  elong* 
ed,  OYal.  The  antenna  of  the  male  is  divisible  into  five  regions,, 
e  third  being  formed  by  the  thickening  and  coalescing  of  four  or 
ore  segments. 

Antennae  14-Jointed. 
Sp.  ftO*    Cyclops  insiffniSy  Claas. 

The  two  forms  here  belonging  might  be  considered  atavic  varie- 
«of  Cyclops  pulchellus.  Brady's  figures  and  description  of  his 
insignis  (=  C.  lubbockii)  agree  almost  exactly  with  what  Reh- 
rg  says  of  Cyclops  helgolandicus  (Abh.  v.  naturw.  Vereine  zu 
■emen,  vii.  1.  pp.  62 — 64).  Rehberg  regards  that  species  as  an 
ivic  sub-species  or  variety  of  C.  pulchellus.  With  C.  insignis» 
aus,  the  case  seems  to  be  diflFerent,  The  occurrence  of  this  species 
not  conditioned  by  marine  influence.  I  found  it  abundant  about 
ipzig,  Saxony.  The  differences  between  it  and  the  G.  insignis  of 
•ady  are,  as  the  latter  says,  very  slight.  Figs.  11 — 14  of  plate  T 
s  drawn  from  Leipzig  specimens,  from  osmic  acid  preparations, 
le  first  foot,  outer  ramus,  has  three  external  spines  on  the  distal 
Sment,  two  setaB  at  the  end,  and  three  within;  the  inner  ramus 
IS  one  internal  seta,  a  spine  and  a  seta  terminally,  and  three  ex- 
rnal  setae  on  the  distal  segment.  The  outer  terminal  segment  of 
e  fourth  foot  is  like  the  first;  the  inner  one  has  only  two  external 
tse.  The  external  setaB  of  the  caudal  stylets  exceed  half  the  length 
the  stylet  and  are  pectinate.  The  fifth  foot  has  a  short  basal 
int  armed  with  a  single  seta,  the  second  joint  being  slender  and 
med  with  two  unequal  setae.  The  gathering  above  mentioned, 
ken  near  Leipzig,  Dec,  1881,  contained  scarcely  a  female  among 
ores  of  males  in  various  stages  of  development.  This  is  so  con- 
aryto  what  is  expected  that,  not  withstanding,  the  apparently 
>od  characters  on  which  the  species  is  founded,  an  uncertainly 
^ts  in  the  mind  of  the  writer  as  to  the  permanent  adult  charac- 
18  of  this  species, 
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Antennae  12-Jointed. 

I. — Fifth  Foot  2-jointed. 
A. — Terminal  segment  of  fifth  foot  with  a  seta  and  a  small  spin 

Sp»  21.    Cyclops  capillatusy  Sara. 

''Gephalothorax  sub-ovate;  anteriorly  uniformly  rounded;  ae 
ments  projectin;]^  somewhat  laterally,  the  last  being  scarcely  wid 
than  the  first  abdominal  segment.  Abdomen  attenuated  posterior) 
caudal  rami  almost  as  long  as  the  last  three  abdominal  segmen 
hardly  divergent,  the  external  and  internal  apical  setae  short  ai 
nearly  equal;  the  interior  of  the  median  sets  as  long  as  the  M 
men;  lateral  seta  about  in  the  middle  of  the  stylet.  Antennae 
the  first  pair  robust,  slightly  exceeding  the  first  segment  of  t 
"body  when  reflexed,  v/ith  the  twelve  joints  densely  covered  with  loi 
and  divergent  hairs.  The  last  joint  of  the  outer  rami  of  swimmii 
feet  are  elongated  and  armed  externally  with  three  spines,  internal 
with  four  setae;  the  interior  apical  spine  of  the  interior  rami  oft 
fourth  pair  of  feet  longer  than  the  exterior.  Feet  of  the  fifth  pi 
large,  with  a  large  and  thick  basal  segment  and  a  small  oval  seco 
joint  bearing  one  long  seta  and  a  short  spine.  Ova-sacs  small,  m 
row  and  divergent.    Eye  very  small.    Length  nearly  2  mm." 

Very  close  to  C.  viridis  in  many  points.  Found  only  in  Sw 
dinavia. 

Sp.  22.    Cyclops  crassicaudis,  Sara. 

Cephalothorax  elongate-ovate;  segments  produced  laterally,  es 
cially  the  last,  which  extends  into  a  somewhat  procurved  proc 
Abdomen  short  and  thick,  first  segment  somewhat  excavated;  cat 
rami  equalling  the  la'it  two  segments  of  the  abdomen,  Extei 
apical  seta  longer  than  the  internal,  both  short;  median  setae  lo 
Antennae  of  the  first  pair  12-jointed,  scarcely  longer  than  the  i 
segment.  Swimming  feet  short  and  thick,  spines  and  setae  sh< 
the  interior  apical  spine  of  the  last  joint  of  the  inner  ramus  of 
fourth  foot  almost  twice  as  long  as  the  exterior  spine.  Termi 
joint  of  the  fifth  foot  small,  armed  with  a  spine  and  a  seta;  seta 
the  basal  segment  short.  Ova-sacs  oval,  somewhat  divergi 
Length  0.75  mm. 

Found  only  in  Scandinavia. 
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n.— Fifth  Foot  1- join  ted. 
Sp.  23.    Cyclops  yaricans,  Sars. 

'^Cepfaalothorax  ovate,  attenuated  about  equally  in  front  and  be- 
bind,  with  the  last  segment  wider  than  the  abdominal  segments, 
produced  laterally  and  bearing  a  long  seta.  Abdomen  elongate; 
caudal  rami  scarcely  as  long  as  last  two  segments;  the  internal 
apical  seta  twice  as  long  as  the  outer;  median  pair  elongated,  the 
internal  one  as  long  as  the  abdomen.  Antennae  12-jointed,  robust, 
ihorter  than  the  first  thoracic  segment.  ^  ^  Both  rami  of  swimming 
feet  two-jointed.  ^  4,  Feet  of  fifth  pair  rudimentary,  with  a  single 
linear  segment  bearing  a  long  spine.  Ova-sacs  long,  divergent. 
Length  1  mm/^ 

Very  possibly  the  young  of  some  species  not  now  identifiable. 
Only  mentioned  by  Sars.    (Compare  C.  diaphanus  below.) 

Sp.  24.    Cyclops  serrulatus,  Fischer. 

(Plate  0.    Figs.  17— 19.) 

fCtitlops  aoUU,  KOCH  (fide  Rehberg). 

Cyrlopc  wrru7atii9,  lilljbboro,  claus,  sars,  lubbock,  ubllbb,  fbic,  hobk,  brady.^ 

CydopB  Umgieomit,  ykrmet. 

CvdopspecUnifer,  cbagin. 

Although  Rehberg  positively  asserts  that  Eoch^s  name  applies  to 
Ute  present  species,  none  of  the  numerous  authors  who  have  men- 
tioned this  most  widely  distributed  form  have  employed  any  other 
than  the  familiar  designation,  and  the  practical  advantage  to  be 
^rived  from  its  use  seems  to  outweigh  a  quibble  of  doubtful 
synonymy. 

Cephalothorax  oval,  compact;  abdomen  slender  and  shorty  sud- 
denly enlarged  previous  to  its  union  with  the  thorax;  antennas 
dender,  reaching  nearly,  but  not  quite  to  the  last  thoracic  segment; 
^he  last  three  joints  are  attenuated  and  furnish  the  most  evident 

character  of  the  species;  formula  —  ^w  —  ww^^  —  ^ ;  during 

life  the  antennae  tend  to  assume  the  form  of  a  rude  Z,  the  proximal 
four  joints  forming  the  base;  an tennules  small,  reaching  about  to 
the  sixth  joint  of  antennae;  jaws  small  with  large  teeth;  the  single 
segment  of  the  fifth  foot  with  three  equal  spines;  egg-sacs  oval,  as 
long  as  the  abdomen;  eggs  few,  dark;  caudal  stylets  very  long  and 
slender,  spined  along  the  outer  margin;  lateral  setae  small  and  ap- 
proximated to  the  upper  one;  outer  terminal  seta  short,  spine-like, 
^n  life  set  nearly  at  right  angles  to  the  others,  spined  or  beaded  on 
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one  margin  and  bristled  on  the  other;  the  next  seta  is  as  long 
the  abdomen,  being  somewhat  exceeded  by  the  following  one;  inner 
seta  as  long  as  the  oater,  but  feeble;  upper  seta  nearly  as  long,  a^ 
proximated;  length  less  than  1  mm. 

A  well  marked  variety  of  the  above  occurs  in  America,  whici 
might  rank  as  a  species,  were  it  not  probable  that  it  is  simply  % 
post-imago  form  occumng  only  under  favoring  circumstances.  Tiiti 
variety  has  no  connection  with  Brady ^s  var.  montanus. 

Cyclops  serrulatuSy  var.  elegans.  (Yar.  d.) 

Distinguished  from  the  type  by  the  greater  size,  and  the  elonga- 
tion of  antennae  and  caudal  stylets.  We  ^ill  first  of  all  give  the 
measurements  which  afford  a  criterion  for  judging  of  the  form  and 
proportions. 

Total  length  1.34  mm.;  thorax  0.76  mm.;  abdomen  0.40  mm.; 
stylets  0.18  mm.;  greatest  width  0.42  mm.;  inner  median  caudal 
seta  0,60  mm.;  outer  median  seta  0.36  mm.;  inner  seta  0.08  mm. 
The  first  segment  of  the  thorax  is  long  proportionally  (0.40  mm.) 
The  antennae  are  very  long,  reaching  to  the  base  of  the  third  seg- 
ment (.68  mm.).  The  egg-sacs  are  elongate-oval,  being  more  slender 
even  than  in  typical  G.  serrulatus;  in  the  animal  measured  they 
were  0.50  mm.  long,  by  0.19  mm.  wide.  The  caudal  stylets  are 
slightly  shorter  than  the  last  two  segments  of  the  abdomen.  The 
antennules  are  very  short,  and  each- joint  has  its  series  of  fine  teeth. 
The  free  lower  margins  of  the  thorax  are  ornamented  with  series 
of  prominences,  while  the  last  segment  is  extended  into  a  blant 
angle  bearing  long  teeth.  The  last  segment  of  the  abdomen  is 
spiny-margined  and  is  ornamented  with  a  double  row  of  spines  at 
the  anus.  The  armature  of  the  stylets  as  well  as  that  of  the  feet  is 
identical  with  that  in  typical  C.  serrulatus.  The  last  two  joints  of 
the  antennae  measure  0.1  mm.  each,  while  the  two  previous  measare 
unitedly  0.12  mm.  The  color  is  not  opaque  as  in  the  smaller  form 
usually.  Brady^s  var.  montanus  has  shorter  stylets  than  the  type, 
but  seems  nearest  the  small  dark  form  found  in  peaty  waters  in 
America.  Cyclops  pectinifer,  Cragin,  has  no  distinctive  points,  it 
being  typical  C.  serrulatus. 

Sp.  J85.    Cyclops  macrurusy  Sars. 
Cyclops  macrums,  hrady. 

Closely  allied  with  C.  serrulatus.    Cephalothorax  ovate,  ronnded 
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;  last  segment  fringed  at  the  angles  with  numeroas  fine 
itennse  mach  shorter  than  in  G,  serrulatus,  about  as  long 
it  thoracic  segment,  otherwise  similar.  Abdomen  attena- 
nltimate  segment  margined  posteriorly  with  spine-like 
other  segments  pectinated.  Caudal  stylets  very  long  and 
bout  equal  in  length  to  the  three  segments  preceding, 
group  of  four  to  five  spines  on  the  outside  near  the  end, 
!  unarmed.    Length  1.3  mm. 

the  natural  place  for  G.  spinulosus,  of  Glaus,  but  there  is 
Ason  to  suspect  the  validity  of  the  species  so  very  imper- 
Lracterized. 

Sp.  lee.    Cyclops  fluVlatilis,  Herrick. 

(Plate  Q5.    Fiifs.  1— 9.) 
ignoetavut,  gbagik. 

aall  species  with  twelve-jointed  antennae  and  conspicuous 
1  is  widely  distributed  through  the  Mississippi  valley.  The 
lescription  is  appended. 

elongated;  thorax  very  long;  abdomen  slender;  stylets 
long  or  longer  than  last  abdominal  segment;  setas  all  very 
t  [always]  pectinate;  lateral  and  dorsal  setae  very  small; 

spine-like,  short  and  stout;  two  median  setae  short;  inner 
small  and  inconspicuous;  antennae  reaching  nearly  to  the 

)doraen  [or  beyond];   formula--^— r ;  the 

its  following  the  six  basal  are  much  elongated,  while  the 
ones  are  but  moderately  so,  a  character  which  is  peculiar 
ecies;  terminal  segment  slightly  but  evidently  hinged  and, 
with  pair  preceding,  somewhat  curved;  feet  with  the  ter- 
nes  strongly  toothed;  fifth  foot  very  small,  one-jointed, 
hree  small  setae;  bperculum  vulvae  heart-shaped;  egg-sacs 
rangular;  eggs  large;  abdomen  in  the  young  much 
1.  Color  deep  indigo.  Length  0.7  mm." 
st  foot  has  upon  the  last  joint  of  outer  ramus  three  ex- 
ines,  two  apical  setae  and  three  internal  setae;  the  outer 
i  fourth  foot  has  three  external  spines,  apically  a  spine  and 
internally  four  setae, 
of  this  speiiies  are  slender,  measuring  about  0.75  mm.;  the 

being  0.28  mm.,  stylets  0.6  mm.,  first  thoracic  segment 
.,  and  the  longest  caudal  seta  0.24  mm.     The  antennae  are 

much  modified  so  as  to  resemble  superficially  the  antennae 
>mus. 
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Anteniiie  ll-Jointod. 

8p.  27.    Cyclops  diaphanus,  Fiacher. 

(Plate  R.    Fig.  12.) 


If  Qot  the  youug  of  other  species,  thiia  is  a  widely  distribnted 
form,  being  known  from  Russia,  Norway,  contioenial  Earope, 
Madeira,  and  America.  The  syaonyms  above  given  are  upon  tli* 
authority  of  Rehberg. 

The  following  description  applies  to  our  American  form  (oaiil 
always  in  connection  with  G.  thomaal,  G.  parcus,  or  G.  navus. 

Very  small,  measuring  0.81  mm.,  seteenot  iucluded.  Thethoni 
is  0.5  mm.,  the  abdomen  .31  ram.,  the  stylets  .06  mm.,  the  longest 
caudal  seta  0.4  mm.,  outer  median  seta  .36  mm.,  the  first  thoneie 
segment  0.3  mm.,  and  the  egg-aacs  sometimes  0.4  mm.  The  thoni 
is  oval,  the  first  segment  being  quite  large,  as  in  larval  uyctops. 
The  antennee  rarely  reach  the  end  of  the  first  segment  and  M 
either  11-joiuted  or  obscurely  12-jointed;  their  formnU  i* 
— ■---— — — rr-     The  first  joint  is  very  large. 

The  second  antennae  are  of  rather  small  size;  the  maxillipeds  >n 
armed  as  in  C.  navus.  The  feet  have  usually  but  2-jointed  rsrai, 
but  in  large  individuals  some  of  the  rami  are  obscurely  3-jr)intei 
The  first  foot  has  the  terminal  joint  of  the  outer  riimus  armed  wHi 
three  exterior  spines,  two  terminal  setie  and  three  interior  wte; 
the  inner  branch  has  one  internal  spine,  a  terminal  spine  and  wti 
and  three  external  setee.  The  fourth  foot  has  the  terminal  joint  of 
the  outer  ramus  with  two  external  spines,  a  terminal  spine  andseto 
and  four  internal  seliB;  the  inner  ramus  has  one  internal  spinCi 
two  uuequal  spines  and  three  internal  setse.  There  is  also  a  series 
of  teeth  at  the  place  where  the  middle  joint  should  appear.  The 
fifth  foot  consists  of  a  broad,  basal  segment  nearly  fused  with  tl» 
abdomen  and  bearing  laterally  a  long  spine;  the  terminal  segnwot 
is  terete  and  small,  having  a  single  terminal  spine.  The  candd 
stylets  are  but  little  longer  than  the  last  abdominal  segment,  vrbii:h 
bears  teeth  below;  the  sides  are  parallel,  and  the  lateral  seta  ii  i 
i'rom  base.  The  median  setK  are  long  and  toward  the  end  sho" 
false  jointing.  The  inner  seta  is  longer  than  the  outer  which  i*i 
"lowever,  heavier.  Eggs  eight  to  twenty,  in  narrow  elongate  W* 
uncommon,  everywhere. 
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Sp.  28.    Cyclops  phaleratus,  Koch. 
(Plate  R.    Figs.  6— 10.) 

tv^a^arpoidea,  fmcrkr.  claus,  lubbock,  FRia 

pholdrotltf.  KOCH.  8AR8,  ULJANIN,  BBADY,  REBBKBO. 

•.b.) 

.  ajinii,  8AB8. 

.jyyffnumiM.  brhbiro. 

.  ddoleacen*,  hbbriok.(— C.  pwa/rmatui,  CBAOiir.) 

7.  klldl7IU«  POQGSNPOL. 

Fhat  the  two  varieties  here  united  are  yery  closely  allied  must 
admitted;  that  they  are  merely  age  forms  is  possible.  Glaus  iu 
are  2  of  his  plate  II  (Freilehenden  Copepoden)  figures  some 
ler  species  than  the  one  described  as  C  cauthocarpoides,  as  can 
gathered  from  the  elongated  sfcylets  and  the  eight-jointed  an- 
msD.  Our  Minnesota  specimens  combine  the  eleven-jointed  an- 
msD  of  G.  affinis  with  the  short  stylets  and  peculiar  form  of  the 
ih  feet  of  the  first  mentioned.  Rarely  one  is  found  with  ten- 
oted  antennas  and  at  the  same  time  sexually  mature.  The  char- 
wUtic  oblique  lines  of  spines  at  the  base  of  the  stylets  may  be 
lent.  Rehberg^s  figures  of  G.  pygmseus  agree  very  well  with  our 
mes,  but  he  has  decided  that  it  is  not  specifically  distinct  from 
affinis. 

[t  appears  to  me  undesirable  to  institute  a  new  species  for  the 
nerican  form,  neither  is  it  possible  to  sufficiently  identify  it  with 
f  of  the  above. 

[here  append  a  brief  description  of  Cyclops  (idolescens^  Herrick 
C.  perarmatus^  Gragin,)  for  comparison  with  the  description  of 
affinis  as  transcribed  below.  Thorax  oval,  broad,  acute  anterior- 
;  last  segment  large  and  separated  by  a  constriction  from  the 
tenor  ones.  The  head  is  beaked  below;  first  throacic  segment 
ge  and  long  (.36  mm.):  last  thoracic  segment  wide,  united 
•ely  with  the  first  abdominal  segment,  armed  with  series  of 
ith.  Abdomen  short,  especially  the  last  segment,  which  is 
)thed  behind ;  stylets  very  short.  The  antennae  are  much 
Drier  than  the  first  segment,  eleven-jointed.  The  maxillipeds 
)Tery  small.  All  the  feet  are  armed  with  a  row  of  very  large 
sih  or  lanceolate  spines  down  one  side;  fifth  foot  one-jointed,  with 
ree  spines,  the  outer  being  smooth,  the  others  spiny;  egg-sacs 
fiable,  narrow,  appressed;  eggs  large,  color  usually  dark.  The 
limal  moves  like  Ganthocamptus,  and  is  able  to  progress  out  of 
Bter  better  than  other  species.  The  following  measurements  will 
ive  an  idea  of  the  proportions:  Length  1.26  mm.;  thorax,  0.76 
11 
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mm.;  abdomen,  0.44  mm.;  stylets,  .06  mm.;  longest  seta,  0.34  mm.; 
antennae,  0.28  mm.;  width  of  thorax,  0.44  mm. 

Cyclops  affiniSy  Sars. 

"Antecedentl  [G.  phalerato]  sfmillimus.  Corpus  autem  minus  robustum  colon  ea 
nileo  vel  potlus  glauco  sat  saturate  Inslgue.  Segmentum  ultlmum  thoraeicum  admu 
g  nem  posteriorem  extrosum  pills  vol  spinulis  subtilisslrals  peetenatim  exornftton 
Rami  caudales  quara  In  C.  plialerato  aliquanto  longiores,  setarum  apiealinm  inten 
quam  externa  multo  breyiore,  Intermediarum  interiore  altera  fere  triple  longiore  looj 
itudlnemque  abdominis  superante,  in  medio  aculeata  dein  vero  subtile  cUiats.  Ai 
tennse  l-mlparissegmentol-mo  corporis  multo  breviores,  tenues.  artleulls  il  oomp< 
filtse.  Pedes  5-ti  parls  dlstlnoti,  uniarticulati,  setls  3.  quanim  interior  ceteris  molt 
major  et  clllata,  Instructl.  BaocI  OYlferi  parTl  abdomlnl  appressL  Longit.  droit. ' 
mm." 

Cyclops  omatus^  Poggenpol  (=»C.  clausii,  Heller,  fide  Behberg,)i 
almost  certainly,  in  our  judgment,  a  young  or  atayic  condition. 

C  helleriy  Brady,  though  not  identical,  is  no  more  worthy  a  spc 
cific  name.  If  every  form  with  eleven-jointed  antennae  and  egg 
sacs  be  worthy  a  distinct  name,  it  will  be  possible  to  duplicate  d 
the  seventeen-jointed  forms.  Fortunately,  however,  many  specie 
agree  together  in  this  condition,  so  that  the  number  of  spurioa 
species  derived  from  this  source  is  rather  small ;  among  these  is  t 
be  reckoned  C  nanus^  Sars,  which  is  obviously  very  near  the  pal 
chellus  group. 

Antennae  lO-jointed. 

No  valid  species  have  permanently  10-jointed  antennae.  C.  pba 
leratus  is  frequently  found  with  10-jointed  antennae.  C.  kaaf 
manni  is  without  much  doubt  an  immature  form. 

Antennae  8-jointed. 

Sp.  29.    Cyclops  iimbriatus,  Fischer  (fide  Rehberg.) 

(Plate  R,    Fiir,  11.) 

C.  crasslayrnis,  bars,  brady,  uerrick. 
C.  grciileri,  hklleu. 
C.  pauper,  fric. 

C.  JlOppei,  REIIBKRO. 

{f    C.  magniccps,  lili-jeboro.) 

Our  American  species  corresponds  to  that  described  by  Rebberg 
as  a  new  species.  The  differences  mentioned  in  the  previous  repon 
(see  Cyclopidse  of  Minnesota,  p.  233)  are  just  those  which  b«^^ 
led   Rehberg  to  establish  the  C.  poppei,  which,   by  the  way,  wtf 


STATE  GBOLOGIST.  163 

{bond  with  the  type.      I  see  no  reason,  especially  in  yiew  of  the 
lifcter  fact,  to  regard  it  as  even  a  well  marked  variety. 

C.  crassicornis  is  widely  distributed  in  America  as  well  as  Europe, 
bat  is  never  very  common.    The  color  is  always  reddish. 

Antennae  6- jointed. 
Sp  SO.    Cyclops  sequoreus,  Fiacher. 

A  brackish-water  species,  .85  mm.  long,  which  in  a  number  of 
diaracters  departs  from  the  type  of  the  genus.  Those  who  have 
the  opportunity  to  search  the  brackish  pools  along  our  coast  would 
do  science  a  service  by  looking  for  this  interesting  species. 

X0TB.-CycI«p8  DaTlculftris,  Say,  is  perhaps  0.  virf  41s  of  this  report .  C.  setosus,  Hal- 
iwmi,(Phila.  Acad.  Set.,  Vol.  VIII.  p.  331)  Is  referred  io  my  notes  to  G.  aerralatus,  I  do 
•oC  now  know  with  how  much  reason .  * 

Ibe  reader  is  referred  also  to  Cyclops  latfo<*imuf,  Poggenpol.  as  quoted  hy  Gragin- 
iMeh,  although  belonging  to  the  section  bavin};  sivanteen-Jolnted  antennsD,  and  ha?- 
talteetlikeC.  tenuicomis,  is  said  to  have  adLso-Uke  body,  long-Jointed  antennulea 
vtik  00  armature,  and  the  basal  Joint  of  the  abdomen  very  long. 

€(ftkpi  omatuB  is  quoted  by  Cragin,  but  we  are  left  In  doubt  as  to  the  number  of  seg- 
MBti  In  the  antennae,  a  point  quite  essential  to  tk  e  definition  of  species. 

(Seecnder  C.  phaleratus.) 

Offck^  longieaudatus  and  0.  igneu^  are  thought  to  be  simply  prematurely  graTid 
JWuiK  of  known  species. 

(See Cragin,  1.  c,  (pp.  12— 13.) 

Oirehptfiacheri  of  the  same  anthor  agrees  with  G.  nquoreus  in  haTing  six-Jointed  an, 
teDDs, bat  in  nothing  else  apparently.  It  is,  if  corr^tly  described,  a  Tory  remark* 
^le  form,  with  no  setae  on  the  antenna*. 

FAMILY  HARPACTICIDiE. 

Nomerically  the  largest  of  the  families  of  the  Gopepoda,  this 
Kfoup  contains  predominatingly  marine  and  mostly  minute  animals, 
frequently  of  strange  and  grotesque  form.  A  few  of  the  marine 
'brms,  inhabiting  the  gulf  of  Mexico,  are  figured  in  the  report  of 
the  Minnesota  Academy  of  Sciences  for  1881.  Of  the  over  thirty 
^hera  of  the  family  less  than  a  half  dozen  are  not  exclusively 
marine,  and  of  these  most  are  brackish-water  residents.  The  genus 
Bfadya  contains  blind  copepods  living  in  slime. 

The  name  was  proposed  by  Dana,  but  was  dropped  in  the  final 
"eport.  Again  revived  by  Glaus,  it  is  now  in  use  by  the  best 
^thors.  The  general  form  and  structure  closely  resembles  th^t  of 
^i^e  Cyclopidse.  The  following  characters  are  the  more  important 
i^nes  in  distinguishing  the  family  from  the  other  families  of  the 
order: 
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Body  flattened  or  sub-cylindrica].  Abdomen  usually  not  much 
imaller  than  the  thorax,  from  which  it  is  not  separated  by  a  sudden 
constriction;  antennas  rather  short,  4-  to  10-jointed;  mandibles 
strongly  toothed,  palpate;  maxillsB  well  developed,  palpate;  first 
pairof  maxillipedes  with  strong  teeth  at  the  end,  second  pair  usaally 
forming  a  claw.  The  first  pair  of  feet  are  often  turned  forward  or 
prehensile;  fifth  pair  one-  or  two-jointed,  serving  as  egg  supports 
in  the  female. 

Most  species  live  among  sub-aquatic  vegetation. 


The  Sub-Fahily  Canthooakptina, 

to  which  our  sole  genus  belongs,  is  further  distinguished  from  the 
other  sub-families  of  Harpacticidas  by  the  fact  that  the  8ecoQ|> 
mazilliped  has  a  prehensile  hook.  The  feet  of  first  pair  are  not 
clawed,  but  have  the  inner  branch  elongated,  and  the  p^p  of  the 
mandible  is  one-branched. 


Genus  Cakthooamptus,  Westwood. 

These  little  animals  may  be  secured  in  considerable  numbers  bj 
gathering  a  supply  of  water  from  among  weeds  in  shallow  pondst 
and  permitting  the  debris  to  settle  in  a  spot  where  light  onlj 
touches  the  jar  from  one  side,  when  the  Canthocampti  congregate 
on  the  exposed  side. 

Canthocamptus  is  an  elongated  animal,  with  the  body  divided 
rather  obscurely  into  two  portions,  of  which  the  first,  or  anterior 
portion,  is  largest.  This  part  of  the  body  has  five  segments,  each 
of  which  has  at  least  one  pair  of  appendages.  The  first,  consisting 
of  the  head  proper  with  one  of  the  somites  of  the  body  or  thorax, 
as  is  discovered  by  observing  that  a  pair  of  legs  is  attached  to  it,  i^ 
the  largest  segment  of  the  body. 

As  seen  from  above,  it  is  triangular  and  extends  in  front  into  a 
short,  stout  beak  or  snout,  like  the  rostrum  of  a  cray-fish.  Above 
the  beak,  in  the  center  of  the  forehead,  is  the  eye,  consisting  of 
pigment  and  two  lenses,  showing  that  we  really  have  to  do  with 
two  eyes  confluent  on  the  median  line.  This  is  the  simplest  form 
of  a  compound  eye.  The  same  method  of  compounding  the  eye* 
is  exhibited  in  a  more  complicated  manner  by  Daphnia  and  other 
Cladocera.  On  either  side  of  the  beak  springs  an  antenna  with  six 
to  nine  joints  of  unequal  size.    The  first  three  joints  are  profusely 
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?ered  with  hairs.  The  fourth  joint  is  more  slender  than  the 
eoeding,  and  terminates  in  a  process  below,  which  bears  besides  a 
]g  hair  a  peculiar  blunt  bristle,  that  serves  some  unknown 
irpoee — probably  being  sensory  in  function  like  the  similar  hairs 
the  antennae  of  some  Gladocerae.  The  next  joint  is  shorter  than 
e  rest,  while  the  remaining  three  are  spined  at  definitia  points, 
le  antennae  of  the  male  are  curiously  altered,  or  geniculate^  on 
th  sides,  as  in  Cyclops.  The  three  basal  joints  are  shortened, 
bile  more  or  fewer  of  the  following  ones  are  coalescent,  followed 
'  a  hinge  joint  and  two  elongated  segments. 
The  second  antennae  or  antennules  are  two-jointed,  and  the  basal 
nt  has  a  two-jointed  branch  or  palp;  the  terminal  joint  is  covered 
th  spines;  at  the  end  are  longer  and  curved  spines,  jointed  in  the 
iddle. 

The  mandible  is  a  flattened  plate  with  digitate  teeth  at  the  end, 
i  one  side  of  which  springs  a  two-jointed  palp,  and  from  the  other 
Uont  process.  The  maxilla  is  somewhat  like  it,  but  has  rudiments 
other  elements. 

The  first  pair  of  feet  have  two  three-jointed  rami.  The  outer 
D1Q8  is  shorter  and  with  the  longer  branch  is  directed  forward. 
ne  fourth  foot  has  the  inner  branch  two-jointed.  The  inner  branch 
the  third  foot  of  the  male  is  peculiarly  modified  to  form  a  pre- 
nsile  organ,  as  it  is  this  foot  which  fastens  the  sperraatophore  to 
e  female.  The  fifth  feet  are  composed  of  two  flat  plates. 
The  second  division  of  the  body,  the  abdomen,  consists  of  flve 
gments,  of  which,  however,  the  first  two  are  united  in  the  female. 
be  last  segment  of  the  abdomen  bears  two  stylets,  which  are  some- 
mes  considered  as  together  constituting  an  additional  segment, 
ich  of  these  stylets  has,  with  several  small  spines,  two  elongated 
ndal  setae,  one  of  which  is  usually  as  long  or  longer  than  the 
tire  abdomen.  The  stylets  are  usually  considerably  longer  than 
ide,  but  the  proportions  vary  somewhat  in  diflFerent  species. 

Viscera.  The  body  cavity  is  traversed  by  the  alimentary  canal, 
bich  is  a  straight  tube  with  no  lateral  csBca  or  blind  sacs,  as  in 
me  other  Copepoda.  The  canal  is  divided  into  four  more  or  less 
^tinct  portions;  the  first  section  is  a  slender,  muscular  tube,  ex- 
nding  from  the  mandibles  nearly  through  the  first  segment, 
>ening  into  the  stomach  proper,  which  is  a  muscular  and  gland- 
|w  sac  or  tube,  filling  the  greater  part  of  the  thorax  ;  at  the  be- 
mning  of  the  abdomen,  the  sac  is  constricted  and  becomes  the  ia- 
»tine  proper  ;  near  the  extremity  again  there  is  another  change 
ttd  the  intestine  loses  its  glandular  character,  and,  by  a  peculiar 
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adaptation  becomes  a  sort  of  force-pump,  which,  daring  life,  is  i 
itantly  pumping  water  in  and  out,  serving  as  a  means  of  res] 
tion.  This  anal  respiration  is  quite  common  among  aquatic 
mals  in  this  as  well  as  other  orders.  This  latter  bcction  of  the  c 
is  the  rectum,  and  opens  beneath  a  toothed  anal  plate,  aboYe 
between  the  stylets.  No  special  divarications  or  C8&ca  are  app 
ed  to  the  digestive  tract,  and  the  only  other  organ  which  is  a 
considered  to  belong  to  the  alimentary  system,  is  what  is  kno? 
the  ^^shell-gland,^*  present  in  most  Crustacea,  but  till  recc 
thought  to  be  absent  in  Ganthocamptus.  It  is  a  coiled  tube  fc 
in  the  lower  part  of  the  first  segment  of  the  thorax.  It  is  in 
sible  to  find  this  organ  in  Ganthocamptus,  in  every  case,  it  I 
very  obscure;  and  its  office  is  uncertain,  though  it  is  supposed, 
haps  with  little  reason,  to  be  hepatic  in  function. 

There  is  no  functional  heart  in  this  animal,  but  its  place  is  ti 
by  a  peculiar  apparatus,  hitherto  undescribed  ;  this  consists 
tube,  surrounding  the  posterior  portion  of  the  alimentary  a 
This  sac  around  a  sac  is  open  in  front,  and  serves  by  a  do 
mechanism  the  office  of  a  pulsating  heart,  though  in  a  very  in 
feet  manner. 

There  are  no  true  haematic  or  lymph  corpuscles  in  this  anil 
so  far,  at  least,  none  have  been  discovered.  The  place  of  1 
blood  corpuscles  is  taken  by  globules  of  yellowish  or  red  cok 
the  most  diverse  size.  These  nutritive  globules,  or  fat  globule 
they  have  been  called,  are  undoubtedly  reservoirs  of  nutriment 
shape  convenient  for  the  animaVs  use,  and  equally  certainl} 
derived  from  the  contents  of  the  intestine.  In  those  Gope 
which  have  a  functional  heart,  it  is  open  anteriorly  into  a  gei 
body-cavity  in  the  same  way  as  in  this  animal.  That  a  porti( 
the  vascular  system  should  surround  the  alimentary  canal,  i 
unexampled  thing,  for  in  Daphnia  a  large  sinus  embraces  a 
tion  of  the  canal.  The  same  provision  as  this  described  in  Cai 
camptus  occurs  in  the  Gyclopidse.  The  nutritive  globules  are  ( 
very  large,  and  are  frequently  extremely  abundant,  especiall 
females  soon  to  become  gravid.  Three-hundredths  mm.  is  i 
large  measurement  for  the  diameter  of  such  drops. 

The  nervous  system  is  very  hard  to  trace,  consisting  of  a  1 
pear-shaped  ganglion  just  below  the  eye,  from  which  ex 
commissures  around  the  oesophagus,  connecting  them  with 
ventral  ganglia  lying  between  the  bases  of  the  feet.  The  se 
are  not  apparently  well  developed,  for,  excepting  the  eyes,  we ' 
not  locate  with  certainty  the  organs  of  any  sense.    There 
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howBTer,  two  spots  which  are  evidently  devoted  to  special  sense: 
first,  the  processes  on  the  fourth  joint  of  the  antennae,  which  may 
be  simply  the  seats  of  tactile  sense,  or  may  have  nerves  suitable  for 
perceiving  chemical  stimuli;  second,  the  area  on  the  forehead  bord- 
ered by  a  raised  line  and  covered  with  little  pits,  each  with  a  small 
bristle.  The  character  of  this  organ  can  be  but  conjectured;  it  may 
behomologized  with  the  frontal  nervous  organs  of  the  Glado(*.era. 

The  sexual  organs  are  quite  extensively  developed,  and  periodical- 
ly obscure  the  remaining  viscera.  In  the  male  the  simple  testis  is 
situated  in  the  second  segment,  and  the  single  vas  deferens  after 
numerous  windings  through  nearly  the  entire  length  of  the  body, 
opens  at  the  base  of  the  first  abdominal  segment  under  a  spined 
plate.  A  part  of  the  vas  deferens  is  of  a  glandular  character  and 
secretes  an  elongate  tube,  the  spermatophore^  which  serves  to  con- 
tain the  spermatozoids,  and  is  fastened  by  the  male  at  the  opening 
of  the  median  pore  of  the  female;  on  contact  with  the  water  this 
tabe»  which  is  at  first  soft,  contracts  and  presses  the  contents  into 
the  opening  of  the  female  organs.  So  long  is  the  vas  deferens  that 
ss  many  as  three  spermatophores  are  sometimes  seen  in  the  body 
at  once.  The  spermatozoids  are  very  small.  The  geniculated  male 
antennae  are  used  in  grasping  the  setae  on  the  tail  of  the  female, 
and  the  curiously  modified  inner  branch  of  the  third  foot  of  the 
male  may  assist  in  fastening  the  spermatophore  upon  her  body. 
The  ovary  occupies  the  same  position  as  the  testes,  and  the  two 
docts  are  coiled  in  the  body  from  end  to  end,  opening  in  the  median 
pore  behind  the  fifth  pair  of  feet.  When  the  eggs  are  ready  to  be 
hud,  they  are  forced  out.  carrying  with  them  a  film  of  the  secretion 
rfthe  lower,  glandular  portion  of  the  ducts,  which  is  of  a  collodion- 
hke  consistency,  and  which  forms  the  enclosing  sac.  The  young  be- 
come fully  developed  sexually  before  they  assume  their  final  form, 
•fid  it  is  not  unusual  to  find  ova-bearing  females  which  are  not  only 
much  smaller  than  the  parent,  but  with  considerable  differences 
in  the  various  organs. 

This  sort  of  heterogeoesis  is  not  uncommon  among  lower  Crusta- 
cea, for  the  young  may  differ  much  from  the  mother  till  after  they 
nave  themselves  produced  young. 

Four  species  have  been  recognized  in  America,  of  which  one  is 
certainly  identical  with  a  widely  distributed  European  form,  and  a 
second  is  probably  identical  with  an  English  species.  C.  palustris, 
"fady,  seems  to  depart  considerably  from  the  norm  of  the  genus 
*nd  may  prove  a  type  of  a  marine  genus.  No  true  Canthocamptus 
^more  than  accidentally  marine. 
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The  ten  species  below  enumerated  are  all  that  hare  Ml 
the  author's  notice,  though  others  may  have  been  mentio 
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a-Jointed.  i  ^  °*™'  ^**°*'  *'*•**  •'***"*  of  5th  foot  small. ...C  ^ 
'  1  0.0  mm.  long;  baBal  joint  of  5th  foot  long.  C.  frreW] 


f 


5  .  /'AntennsR  thick Cert 

a-Jolnted/oi  Inner  ramus  of  J     Ant«nnre     ( C.  trupinosu*, 

2-jolnted.O^^^^^^^^     ^^^^2.joint*d.l      .lender.      { a  nZhumbrU 

Inner  ramus  of  (  Stylets  rather  loni?.  C  minutt 
>Cd  foot  8-jointed. '  Styl.  short,  oval,  C.  illinoiaen 

j  Male  antenna  normal C.  hiberni 

8-jointod."(  ^^^^  antenna  reduced,  hooked  at  the  end Cfpalum 


Canthocamptus  elegantulus,  C.  mareoticus  and  G.  hoi 
uncertain,  probably  referred  to  the  wrong  genus.  C.  stroi 
(  =  Dactylopus  stromii,)  C.  rostratus,  Glaus  (=  Stenh 
G.  virescens,  G.  linearis,  and  G.  roseus  of  Dana,  are  marim 
ticidse  of  uncertain  affinities.  G.  minutus  of  Glaus  is  not  si 
described,  but  appears  to  be  the  earlier  condition  of  G. 
Mueller  (G.  staphynalis,  Jurine). 


Sp.  1.    Canthocamptus  gracilis,  Sars, 

Is  elongated  linear,  with  the  abdominal  segments  smootl 
stylets  long  and  slender;  external  caudal  seta  about  one-f 
inner.  All  the  feet  with  two-jointed  inner  rami;  outer  1: 
fourth  foot  longer  than  the  others,  inflexed;  basal  proces 
foot  slightly  expanded.    Length  1  mm. 

At  Decatur,  Alabama,  was  found  a  species  of  Ganth 
which  is  different  from  any  American  species,  and  seems 
points  nearest  the  above  but,  unfortunately,  only  a  has 
could  be  made  at  the  time,  and  the  notes  are  insufficient 
it.  The  form  is  not  remarkably  slender;  the  first  and  s 
dominal  segments  are  very  large.  The  caudal  stylets  ai 
and  elongated,  the  inner  seta  being  very  long  and  cur^ 
the  outer  is  quite  short.  The  anal  plate  is  covered  with  I 
The  antennae  are  normal,  of  moderate  length,  and  the  fift 
but  a  narrow  process  at  the  base. 


1  Distiingulflhed  from  the  following  by  the  presence  of  only  three  spines  oc 
at  the  bMEl  Joint  of  the  Of  ih  foot. 
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If  this  form  be  worthy  a  distinctive  name,  it  may  be  called 

Sp.  2.    Canthocamptus  tenuicaudis.  (Sp.  n.) 
(Plate  0.    Figs.  15  and  16.) 

?  Sp.  8.    Cantliocamptus  brevipesy  San. 

This  small  form  is  almost  certainly  the  young  stage  of  some  other 
species;  yet  I  transcribe  the  description. 


"Corporis  forma  et  magnltudlne  C.  pygmaeo  non  disslmlUs.  Segmenta  abdomlnalia 
Teroposticemagisattenuataserlebusque  aculeorumdestltuta.  Rami  caudales  elongati 
^Tiplo  loDgiores  qnam  latlores,  setis  apicalibus  breviscuUs  parumque  diTergentibus,  ex- 
tsriore  dimidiam  longitudinem  interloris  non  attingente.  Operculum  anale  absque 
destibiis.  ADtennas  l-mi  parts  breves,  artlculis  ultimis  duobus  in  unum  confluenttbus 
trUeolom.  Pedes  natatorti  brevissiml,  ramo  exteriore  intus  setls  destitute,  interiore 
Uirtiealato  in  pedlbus  i-mi  parts  longitudinemiexteriortsaequante,  in  sequentibusmulto 
bnilore.  Pedum  5-ti  paris  tfrticulus  basalis  intus  in  processum  foliiformem,  sat  mag- 
•uffl  et  sngustatum,  articulum  ultlmum  elongato-ovatum  aliquanto  superautem,  exit. 
OoIorSlbldns.    Longit.  param  supra  %  mm." 


Sp.  4.    Canthocamptus  crassus,  Sars. 

Robust;  segments  margined  with  pectinate  bristles.  Caudal 
«tylets  OYal,  contorted,  constricted  at  the  base.  Antennae  thick, 
^lensely  covered  with  long  setae.  Fifth  feet  with  long  setae;  basal 
process  rather  small.  All  the  feet  excepting  the  first,  with  bi- 
tfticalate  inner  rami.    Length  0.75  mm. 

Sp.  5.    Canthocamptus  trispinosus,  Brady. 

(Plate  0.    Figs.  6— 14.) 

This  species  with  the  last  and  next  has  all  the  feet  save  the  first 
^th  bi-articulate  inner  rami.  Very  near  the  next,  from  which  it 
differs  ill  the  form  of  the  fifth  foot  of  the  female,  which  has  the 
^^\  process  smaller,  bearing  only  three  spines,  while  the  next  has 
^h  the  second  joint  being  longer  and  narrow.  The  male  is  un- 
fajown.    Not  yet  identified  in  America. 

Sp.  6.    Canthocamptus  northumbricus,  Brady. 

Body  robust;  antennae  long  as  first  segment,  nine-jointed;  man- 
^War  palp  minute.  In  the  male  the  inner  branch  of  the  third  foot 
**  three-jointed  and  dactylate,  as  in  C.  minutus. 
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(^nthocamptus  nortfaumbricus,  var.  smerlcanas.  (Tu 

{Plate  0.    Pig«.  6— 14,  20-22.) 
One  of  our  nipst  commOD  species  is  very  near  the  Engliil 
BO  near,  in  fact,  that  I  dislike  to  remoTe  it  from  it.     A  few 
of  divergence,  however,  may  be  mentioned. 

The  form  and  proportions  are  much  like  those  of  C  m 
The  head  is  large  and  ends  in  8  prominent  bent  beak.  The 
nee  are  rather  long  and  slender  and  hare  a  well  marked  &a{ 
(Brady  6gures  no  flagellum).  The  palp  of  the  aatennule  i 
C.  minutus.  The  mandibular  palp  is  small.  The  first  ptur 
normal,  rather  small;  all  the  other  swimming  feet  with  two- 
inner  rami,  save  in  the  case  of  the  male  third  foot.  The  Gl 
are  exactly  as  figured  by  Brady,  save  that  there  is  a  promin 
tooth  of  the  basal  segment  near  the  point  of  attachment 
terminal  joint  which  is  quite  long.  The  sensory  area  of  tl 
is  oval  and  pointed.  The  male  antenna  has  a  long  flagella 
as  figured  by  Brady,  a  very  short  one.  The  egg-sac  is  very 
oblong.  The  animal  seems  to  fall  short  of  the  size  of  the  1 
species,  though  measuring  upwards  of  0.65  mm.  Our  form 
well  distinguished  From  any  other  species.  It  is  found  i 
Minuetonka,  lake  Calhoun,  and  elsewhere. 

Sp.  7.    Caiithof^mptus  tuloutus,  Mueller. 

Ifononiliu  fUiphi/ltniu,  jubikk. 
I.anlliueampiia  minuluii.  LTLi.TKiioea,  bai 
CanthocamptuA  alapfiiiHnuti.  claub.  fric. 
Canlhotamptiu  mlnutus.  car.  occtdenlaliM. 

A  well  known  species  which  has  been  frequently  deacril 
seems  quite  circumpolar  in  its  distribution. 

First  mentioned  from  America  in  a  paper  by  the  writer  i 
A  pretty  full  description  will  also  be  found  in  the  author'^ 
<^  Atiiinal  Life.  A  very  abundant  species,  frequent  in  miidd, 
but  somewhat  variable  in  abundance.  It  may  frequently  b 
in  great  numbers  in  winter. 

Sp.  8.    Canthocainptiis  fllinoisensia,  Forbes. 
( Plate  O.    Figs.  I— 5.) 
This  robust  and  jiretty  species  was  first  taken  near  Minne 
f  Mr.  A.  W.  JonL'j,  a  student  of  the  Univertity,  who  fouo 
rditch.     Forbes'  description  is  appended. 

(BUI-    Head  and  first  segment  united;  five  abd< 
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ferments  in  male,  four  in  female;.    The  suture  between  the  first 
tad  second  segments  is  not  wholly  obliterated  above  in  the  female. 
JjQst  abdominal   segment  is  deeply  and    acutely    emarginate. 
Branches  oifurca  as  wide  as  long,  inner  bristle  plumose,  a  little 
longer  than  abdomen;  outer  plumose  only  on  outer  side,  about  half 
die  length  of  the  inner.    The  second  to  fifth  abdominal  segments 
lutTC  each  a  row  of  spinules  along  yentral  portion  of  posterior, 
Male  with  anterior  antennce  composed  of  seven  joints^  the  fourth 
joint  very  short.    The  front  outer  angle  of  the  third  is  produced, 
the  blunt  process  bearing  three  long  bristles  surrounding  a  slender 
ol&ctory  club  which  is  as  long  as  the  three  following  joints.    The 
penultimate  joint  bears  a  strong  spine  or  slender  appressed  process 
it  the  middle  of  its  posterior  margin.    The  five  outer  joints  con- 
ititote  the  grasping  organ.    The  posterior  antennce  bear  five  long 
bristles  at  tip,  three  of  which  are  made  prehensile  by  the  occurrence 
of  from  eight  to  twelve  short  articulations  in  the  middle  of  the 
hiir,  allowing  it  to  be  bent  forward.    At  the  base  of  these  articula- 
tions on  the  outer  bristle,  are  two  short  spinules.    Two  nearly 
longitudinal  rows  of  five  or  six  strong,  short  spines  each  appear  on 
the  under  surface  of  the  outer  joint  of  the  antennule.    The  secon- 
Ivy  flagellum>  borne  as  usual  on  the  middle  of  the  basal  joint,  is 
not  articulated,  and  bears  four  long  bristles,  two  terminal  and  two 
on  distal  half  of  inner  side.    The  outline  of  the  mafidible  is  exactly 
like  that  figured  by  Glaus,  but  it  bears  about  ten  teeth,  the  upper 
^ick  and  blunt,  the  inner  sharp,  slender  and  longer.    Several  are 
Botched  at  tip.    The  lower  angle  bears  a  long  simple  bristle. 
Mandibular  palpus  two-jointed,  second  joint  with  three  long  ter- 
minal hairs  and  a  shorter  spine  attached  at  basal  third  of  anterior 
nuu^,  jointed  at  base  and  directed  towards  tip,  like  a  dactyl. 
The  maxilla  and  maxillary  palpus  are  scarcely  to  be  distinguished 
from  those  of  C.  staphylinus. 

The  first  maxillipeds  are  three-lobed,  the  outer  lobe  constituting 
a  long,  strong  claw.  The  second  and  third  are  about  one-third  as 
long  as  the  first,  and  bear  each  one  strong  simple  spine  and  one 
^eak  branched  hair.  The  inner  lobe  is  widest,  about  two-thirds  as 
^e  as  long.  The  dactyl  of  the  posterior  maxilliped  is  spinous  on 
its  inner  edge,  and  the  same  edge  of  the  hand  is  ciliate  and  bears  a 
ihort,  stout,  sparin&:ly  plumose  bristle  at  its  base,  just  beyond  the 
tip  of  the  closed  dactyl.  The  width  of  this  joint  (the  second)  is 
wwrly  half  its  length. 

Basal  joint  of  inner  ramus  oi first  pair  of  legs  nearly  or  quite  as 
MMig  as  outer  ramus,  the  second  wider  but  only  half  as  long  as  the 
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third,  and  obliquely  truncate.  Inner  ramus  o{  third  pair  of  kgm  fc^^ 
male  is  three-jointed,  [the  outer  two-jointed,]*  chelate.  The  finger  Iri  hi 
is  07ate,  truncate,  terminating  in  two  long  plumose  hairs.  Th«  k4oi 
<lactyl  is  linear,  curved  at  base,  and  twice  as  long  as  finger.  The  msi  in 
inner  ramus  of  the  fourth  pair  of  legs  is  about  half  as  long  «  liek  i 
outer,  two-jointed,  basal  joint  short,  terminal  joint  about  as  long  Bi;!!  §b 
as  middle  joint  of  outer  ramus.  The  fifth  pair  of  legs  is  best  de-  mit  kt 
veloped  in  the  female.  In  the  male  the  length  is  not  over  one-  Icki  a 
third  the  width.  The  basal  portion  bears  three  plumose  hairs  on  |ft  Lei 
its  yery  broadly  rounded  anterior  margin,  of  which  the  ianermost 
is  longest.  The  outer  plate  is  nearly  orbicular  and  bears  fire 
opines  on  its  terminal  margin,  of  which  the  second  from  the  inter- 
nal angle  is  the  longest.  Genital  plates^  found  in  male  at  posterior 
border  of  first  abdominal  segment,  beneath,  are  short,  slightly  ex-  ii^ 
panded  internally,  with  internal  angles  rounded,  and  externally 
bear  three  sub-equal  bristles,  jointed  at  base,  the  inner  largest  and 
strongest  and  semi-plumose.  The  antennce  of  the  female  are  eighth  |Tj£  £ 
jointed,  extending  backward  to  the  first  free  segment.  The  basal 
joint  of  the  fifth  pair  of  legs  is  sub-elliptical  in  outline,  with  the  ^.W 
basal  half  produced  externally  into  a  broad,  triangular  process 
which  bears  the  second  joint  on  its  posterior  margin.  The  free  eni  W-^ 
of  the  basal  joint  bears  six  large  plumose  bristles  of  which  the  i^*  ^^ 
ner  is  longest.  The  greatest  width  of  the  joint  is  nearly  equal  ^ 
its  greatest  length.  The  second  or  outer  joint  is  ovate,  sub-trotv* 
cate,  spined  on  each  margin,  and  bears  four  plumose  bristles  at  '^^ 
and  one  at  the  middle  of  its  outer  margin.  Its  length  is  al>^^^^ 
twice  its  breadth." 

Sp.  0.    Canthocauiptus  hibemicus,  Brady. 

A  small  species  diflFering  from  all  others  save  the  next  in  hav^^^^^ 
a  three-jointed  inner  ramus  of  the  fourth  foot. 

^^Anterior  antennae  of  the  female  slender,  8-jointed,  about  ^ 

long  as  the  first  body  segment,  and  much  like  that  of  C.  minute'    '^' 
Inner  branch  of  the  second  antenna  very  small,  1-jointed.   Posted    ^^ 
lor  foot-jaw  having  a  broad  hand  armed  with  a  long  apical  cla^ 
Inner  branch  of  the  first  pair  of  feet  scarcely  twice  as  long  ^ 

the  outer;  first  joint  longer  than  the  entire  outer  branch,  and  ne^^^^' 
ly  twice  as  long  as  the  united  second  and  third  joints,  both         ^ 
which  are  extremely  small.      Inner  branches  of  the  second,  thi^-  ^ 
and  fourth  pairs  shorter  than  the  outer,  and  3-jointed,  the  first  joi    ^^^ 


w. 


*  Eridentlj  a  mlsprlDt,  for  It  la  the  Inner  ramas  wblch  Is  chelate. 
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Dg  Yery  small.  Inner  segment  of  the  basal  joint  of  the  fifth 
rof  feet  in  the /ema2^  elongated,  fringed,  bearing  two  long  and 
ee  short  apical  setae;  second  or  oater  joint  sub-oyate,  finely 
iged  internally;  externally  bearing  six  long  marginal  setse.  In 
t  male  the  limb  is  smaller,  the  basal  joint  short,  broad  and  hav« 
[SIX  short  setsB  of  equal  length;  second  joint  nearly  like  that 
the  female.  Caudal  segments  somewhat  longer  than  broad;  in- 
r  seta  about  twice  as  long  as  the  outer;  anal  operculum  denticu- 
B.   Length  .65  mm."    Not  found  in  America. 

Sp.  10.    Ganthocamptus  palustris,  Brady. 

(Plate  K.    Fig.  5.) 

i  brackish-water  species  about  .9  mm.  long,  found  in  a  number 
places  in  the  British  Isles.    The  species  presents  several  anom- 

Fhe  antennse  of  the  female  are  S-jointed;  those  of  the  male  ro- 
it,  the  last  joint  forming  a  hook.  The  first  four  pairs  of  feet 
re  both  branches  3-jointed;  the  fifth  pair  in  the  female  are  2- 
Qted,  with  a  short  and  broad  basal  joint,  the  second  joint  being 
>ovate,  bearing  five  long  apical  setae;  in  the  male  the  fifth  pair 
3beolete,  being  reduced  to  a  minute  setiferous  lobe.  Caudal  seg- 
ints  short,  bearing  two  principal  setsd,  the  outer  half  as  long  as 
d  inner. 

Sp.  11.    Canthocamptus  minnesotensls.  (Sp.  n.) 

(Plate  T.    Figs.  1—6.) 

Hnce  the  manuscript  of  this  genus  was  finished,  a  small  species 
I  been  found  which  seems  undoubtedly  distinct  from  any  of  the 
ve.  A  single  pair  were  taken  in  a  gathering  from  Bassett^s 
ik  containing  C.  minutus  in  abundunce.  Unfortunately  the 
racters  of  the  swimming  feet  are  not  certainly  known,  but  they 
"e  apparently  all  three  jointed  save  the  last.  The  antennae  are 
y  short  and  thick,  8-jointed,  with  a  long  flagellum;  the  anten- 
es  are  of  the  usual  form,  and  the  mouth  parts  rather  large.  The 
t  pair  of  feet  have  the  two  rami  of  nearly  equal  length.  The 
n  is  moderately  elongate.  The  caudal  stylets  are  very  short, 
idrate  in  outline  and  well  armed  with  spines.  The  fifth  foot  of 
»  female  has  four  long  and  two  short  spines  on  the  inner  lamina,. 
1  the  terminal  joint  has  five  unequal  spines.  In  the  male  the 
•h  foot  has  two  spines  on  the  lamina  and  six  on  the  second  joint,. 
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one  bcioK  a  small  bristle.  The  male  anteoDa  is  of  peculiar  fona. 
The  teeth  of  the  anal  plate  are  large  and  emargioate  (see  fig.  1. 
The  BwimmiDg  feet  are  all  armed  with  very  strong  spioea,  ttidi 
from  the  usual  quota  of  spines  at  the  end  of  each  joint.  Lengtl 
.65  mm. 

note— C.  /rontlnalls,  BehlMrg.  This  kutbor  Msmi  to  bsTs  mrted  wllb  Us  nm 
acumen  tn  t be  rem arki  n POD  [bis  species.  Alter  describlnic  a  Uauthocamiitui  wlUiUi 
luoer  ramui  of  the  Brat  fool  "relcbtlcb  doppeltsolangwle  die  beldea  Unindglleder  da 
AnsMDnasts,"  be  draws  a  moral  on  tbe  mutablllt;  of  genera  from  tbe  tact  that  Bnl] 
founded  the  ftinns  Attheiella  'aut  gnind  der  £lnEltede  dei  Innenutes  un  (kM 
Pusipaare  und  einer  derartlgen  Blldung  des  eraten  Fusses,  wle  er  ble  C.  fruDllEitlli 
beschrelbea  lit"  Brady  saja  (Brit.  Copepoda,  p.H):  "Innet  branch  nf  lint  pair  oCIM 
Bcareeiy  at  aU  elongated,  aud  ellhet  2- or  a-Jo'uted," etc.  TbedlstlDctlTecbandM 
belDgtbe  i-or  2-]olnIe<l  2d  and  3d  feet  and  the  1-Jolnted  InDernmatoIibefoDittfMt 
It  la  doubtful  UC.  Iroatluallslsteally  new. 

II.    Gknus  Atthbtblla,  Brady. 

This  genua,  the  diagnostic  characters  of  which  have  been  abon 
indicated,  contains  three  noipinal  species.  It  is  quite  difficult  t( 
say  what  differences  eiiat  between  Sars'  ^'^Canthocamptus" pggmait 
and  Allhejfella  spinosa.  Brady  did  not  seem  to  recognize  the  be 
that  his  diagnosis  included  that  species.  The  third  species  is  tb 
blind  A.  cyrptorum,  of  Brady,  which  it  is  interesting  to  compU 
with  the  blind  Bradya  limicola  of  the  coast  of  the  gulf  of  Uesic 

PffiOILOSTOMATA. 

This  group,  consisting  of  animals  more  or  less  like  Cyclops 
appearance,  but,  during  part  of  their  existence,  semi-parasitic,  t 
been  very  little  studied  in  America.  Most  of  the  fresh-water  spec 
inhabit  the  gill-cavities  of  fishes.  The  gills  of  fishes  should  alwa 
be  examined  (if  practicable,  microscopically)  ior  these  intereeti 
animals. 

The  mouth  parts  tbe  greatly  reduced  and  their  homologies  v 
certain. 

OxVTO  Eboasilcb,  Nordmann. 

^  Body  shaped  much  as  in  GycIops;anterior  antennseshort;atit 
nuioH  in  the  female  tuige,  four-jointed,  terminating  in  a  strc 
claw.  Mouth  opening  in  the  center  of  the  very  large  head,  'Vvl^ 
is  not  bt^aked  in  front.  The  mouth  parts  are  iocoaspicaoas,  1 
tbe  maxilliped  is  a  stout  organ  terminating  in  a  long  claw.  «] 
three  aiiti-r,'- -r^ira  of  feet  are  hi-ramose,  and  each  ramus  U  t^. 
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jointed;  the  outer  ramus  of  the  fourth  foot  is  two-joiuted;  the  fifth 
pair  is  absent  or  rudimentary.  The  abdomen  is  four  or  five-jointed, 
and  the  stylets  are  rather  short.    Ova-sacs  two,  large. 

Ergasilus  depressus,  Sars. 

(See  Forhandlinger  i  Videnskabs-Selskabet,  1862.) 

The  form  figured  in  plate  S.,  fig.  1,  is  known  from  a  gathering 
taken  under  the  same  circumstances  as  Sars*  specimens,  and  con- 
aisted  only  of  males.  The  animal  is  very  transparent  with  deep 
bine  markings  below,  especially  between  the  bases  of  the  feet. 
San  thinks  the  males  are  always  free,  while  the  females  early  re- 
tire to  the  gill-cavities  of  fishes.  This  species  may  be  distinct  from 
the  Norwegian  form,  but  there  is  no  reason  for  declaring  that  it  is 

90. 

E.  depressus  is  probably  the  young  of  the  widely  distributed  E. 
flieboldii. 


NoTB.— As  the  systematic  part  of  this  work  draws  to  a  close,  a 
note  is  received  from  Prof.  Birge,  who  was  so  kind  as  to  glance 
tboogh  advance  sheets  of  the  portion  upon  Gladocera.  Prof.  Birge 
iiifonns  me  that  his  Scapholeberis  nasuta  is  the  same  as  S.  (Daph- 
Bia)  anrita,  Fischer,  as  published  in  1849  in  the  Bull.  Natur- 
Msek  Oeselhch.  in  Moscau,  Bd.  22.    This  paper  I  have  not  seen. 

*  Prof,  Birge^a  suggestion,  then,  read  on  page  43. 

Sp.  4,    Scapholeberis  aurita,  Fischer. 
^^^^^'•beru  nanOa,  bibob. 


TWELFTH  AHSCAL  BBPOET. 


CHAPTER  IV. 


COLLECTING,  PRESERVATION   AND  MISCELLAN, 

NOTES. 

The  appliances  employed  in  the  capture  and  study  of  £i 
straca  are,  ia  the  main,  those  employed  by  the  student  of  i 
vegetation.  The  first  in  order  of  importance  is  the  hand-m 
its  accompaniment,  long  rubber  boots,  such  as  cover  the 
leg  being  preferable.  Thus  equipped,  the  stuitent  can  coll< 
far  the  greater  number  of  fresh-water  Crustacea.  The  net 
made  by  obtaining  an  ordinary  gaff  or  dipping  net  of 
strength  but  small  size.  If  jointed,  the  ferrule  must  be  unu 
strong,  uot,  indeed,  because  of  the  weight  or  activity  of  the 
but  because  it  in  often  necessary  to  lift  a  net  full  of  water,  w 
a  greater  strain  than  the  strongest  fish  would  produce  ii 
with  open  meshes.  The  ring  of  such  a  net  ts  furnished  with 
dium-sized  bag  of  Home  porous  but  still  rather  close  fabric, 
writer  usually  uses  for  this  purpose  the  thinner  variety  o 
sacking.  This  material  fulls  a  little  when  wet,  and  permi 
water  to  pass  rather  too  slowly,  but  this  is  a  good  fault.  Tl 
is  used  in  shallow  water  and  among  weeds.  After  the  ne 
been  repeatedly  filled  and  permitted  to  drain  nearly  empt 
bottom  of  the  net  is  seized  and  the  small  remaining  amo[ 
water  is  thrown  by  a  dexterous  movement  of  the  hand  into  a  1 
mouthed  jar,  aevertil  of  which  are  needed.  By  this  method  tk 
mats  cau  be  secured  in  any  desired  degree  of  concentration, 
speak,  proridfid  care  is  taken  to  avoid  foullag  the  net  witt 
liWngle  jar  should  usually  contain  only  8  g» 
In  case  the  collection  is  not  to  bt 
;,  which  must  now  be  quite  free  i 
I  concentrated  as  mach  as  posi 


STATE  GEOLOGIST.  177 

then  poured  into  a  thin  filter-paper  or  a  thin  muslin  bag. 
in  nearly  dry,  the  funnel  is  held  over  a  small  bottle,  an  open- 
is  made  in  the  apex  of  the  filter,  and  the  contents  washed 
Qgh  with  slightly  dilute  glycerine.  Soon  after  pure  glycerine 
ded  80  as  to  bring  up  the  whole  to  the  required  degre  of  con- 
ration.  A  sufiBciency  must  be  used  to  well  cover  up  the  whole, 
ase  of  haste  the  end  of  the  filter  containing  the  gathering  may 
orn  off  and  placed  at  once  in  a  bottle  of  glycerine  or  alcohol, 
or  the  collection  of  Cypridse  it  is  recommended  to  use  a  very 
I  fine  net,  and  gather  as  much  as  possible  of  the  finely  commi- 
ed  debris  which  settles  in  weedy  pools.  Spread  this  material  in 
How  pans  and  in  an  hour  or  so  skim  the  surface  with  a  small 
)n-like  hand-net,  and  transfer  with  the  addition  of  clear  water 
hallow  porcelain  plates.  Such  gatherings  may  contain  Ilyo- 
)tus,  Monospilus,  the  hook-nosed  Pleuroxids  (saPercantha)  and, 
laps,  also  species  of  Oanthocamptus. 

lie  entomostraca  of  the  lar^^er  lakes  must  be  sought  by  a  differ- 
method.  A  net  of  larger  size,  and  composed  of  very  thin  ma- 
ul is  drawn  after  a  boat  which  is  kept  moving  in  different  parts 
he  lake.  Such  a  net  should  be  so  weighted  as  to  receive  water 
D  the  surface  as  well  as  from  several  inches  below  it.  The  net 
mptied  occasionally  with  plenty  of  water  into  large  bottles, 
Ah  may  preferably  be  placed  in  the  dark  if  to  be  unexamined 
some  time.  Water  kept  in  the  dark  will  preserve  its  animal 
for  a  much  longer  time  than  if  exposed  to  the  sunlight. 
I  similar  net  may  be  placed  in  a  rapid  stream  in  such  a  way 
tit  remains  partly  full,  but  does  not  overflow.  The  accumula- 
is  of  a  day  may  be  thus  gathered  into  little  space.  The  faucets 
ihe  city  water  will  frequently  afford  a  good  supply  of  animal 
and  unfortunately  in  Minneapolis  a  rather  large  number  of 
OS  are  worms  of  a  suspicious  and  unpleasant  appearance.  It 
ik  be  observed  that  for  this  purpose  the  faucet  must  be  well 
0  so  that  a  good  current  is  secured,  otherwise  most  of  the  im- 
itieawill  be  dropped  on  the  way.  A  friend  mentioned  that  very 
I0  life  was  found  in  the  city  water  after  long  and  careful  experi. 
it,  during  which,  however,  a  very  small  stream  was  allowed  to 
idb  thxongh  the  complicated  set  of  graduated  screens.  But  the 
iirit  the  same  time  secured  a  rather  large  supply  both  of  en. 
iMhtea  and  vegetable  forms  by  simply  permitting  the  water 

ii  tte  hydrant  faucet  to  flow  with  full  head  through  a  muslin 
L 

M|  oar  methods  are  not  yet  exhausted.    The  dipping  bottle 
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frequently  brings  up  animals  quite  different  from  those  collected 
by  the  towing  net  at  the  surface.  This  consists  of  a  large  bot% 
weighted  by  a  suitable  bit  of  lead  or  iron  and  fitted  with  a  tights 
fitting  cork  or  wooden  stopple.  The  stopple  is  attached  to  the  line 
fastened  at  the  neck  of  the  bottle  in  such  a  way  that  a  sudden 
twitch  of  the  cord  opens  the  bottle  when  it  has  sunk  to  the  re- 
quired depth.  Another  method,  when  one  does  not  object  to  ming* 
ling  forms  &om  all  depths,  is  to  lower  a  net  weighted  with  a  heavy 
ring  to  the  bottom,  there  agitating  it  slightly  and  drawing  it  vertical- 
ly upward.  This  serves  in  a  poor  way  in  the  place  of  a  dredge  and 
will  secure  a  larger  gathering  than  the  dipping  bottle,  and  is  qoiie 
as  easily  rigged.  The  collections  secured  in  either  of  the  above  ways 
are  placed  in  large  shallow  porcelain  plates  and,  the  microscope  be- 
ing ready,  the  study  may  begin.  With  a  rather  large  hand-mag- 
nifier, with  which,  however,  the  student  will  soon  be  able  to  dia- 
pense  entirely,  the  various  forms  seen  swimming  or  creeping  or 
springing  about  are  scanned,  chiefly  for  the  purpose  of  noting 
their  motions.  The  little  black,  brown  or  yellow  imps  springing 
on  the  surface  are  rapidly  skimmed  off  as  hindrances,  and  (if  the 
student  is  interested  in  the  Podurae)  consigned  to  a  bottle  of  spirits. 
Next  a  great  Belostoma,  Corixa,  Water-skater,  Ranatra,  or  Dysti- 
cus  requires  the  same  treatment.  Perhaps  a  half  dozen  '"whirligig- 
beetle"  require  more  time  to  dispose  of,  and  then  a  careful  remov- 
al of  the  dragon-fly  larvae  and  "water-tigers"  leaves  the  coast  co0i- 
paratively  clear  save  for  sand-fleas  and  dipterous  larvae  which  must 
be  endured  as  necessary  evils. 

With  a  narrow  slip  of  paper  folded  trough-wise  the  desired  anim** 
is  captured  by  a  quick  movement  and  the  water  permitted  to  draii^ 
off,  when  the  specimen  is  placed  on  the  object-carrier,  and  a  squaT* 
cover  glass,  one  corner  of  which  has  been  armed  with  a  bit  of  wa^i 
is  placed  over  the  animal  and  then  adjusted  so  as  to  give  the  t^ 
quisite  amount  of  pressure  to  quiet  its  restless  motions.    The  sUP 
of  paper  is,  in  every  way,  more  convenient  than  a  dipping  tube  aO^ 
avoids  flooding  the  object-carrier.     With  a  half-inch  objective  aO^^ 
suitable  eye-piece  the  whole  animal  is  drawn  in  as  natural  a  po^^' 
tion  as  possible,  either  with  the  aid  of  a  camera  or  free  hand,  by  tl>* 
assistance  of  careful  measurements  and  a  given  scale.      A  one-fift*^ 
inch  objective  is  now  substituted  and  all  possible  details  added.    I 
any  dissections  are  necessary,  the  cover  glass  may  be  removed,  tl*-^ 
slide  placed  upon  a  slip  of  black  paper  and  the  parts  separated  ^ 
far  as  possible  by  the  aid  of  a  watchmaker's  glass  or  dissectiO-l 
microscope. 
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Up  to  the  present  time  almost  the  only  reagent  which  could  be 
employed  for  the  instantaneous  killing  of  Entomostraca  with  the 
my  in  its  natural  position  and  the  preservation  of  the  same  was 
osmic  acid,  which  partly  on  account  of  its  expense,  perhaps,  seems 
rarely  to  find  its  way  into  our  laboratories.    And  even  this  is  but 
partially  successful  or  causes  such  a  dark  color  as  to  obscure  what 
one  most  desires  to  see.    The  desideratum  seems  to  have  been  sup- 
\^  by  the  discovery  of  Prof,  Hermann  Fol  that  ferric  perchloride 
produces  not  only  an  instantaneoua  death  but  a  fixation  of  all  the 
parts  with  very  little  coloration  or  shrinkage.    The  alcoholic  solu- 
tion is  diluted  to  about  2  per  cent,  and  applied  to  a  small  quantity 
of  water  in  which  the  animal  is  swimming,  or  a  more  concentrate 
aolntion  is  added  at  once  to  the  water  of  a  vessel  containing  numer- 
008  Entomostraca.  The  water  is  poured  off  and  the  animals  washed 
with  alcohol  of  70  per  cent.,  to  which  a  few  drops  of  nitric  acid 
may  be  added  to  remove  the  ferric  salts.    According  to  Fol,  in 
innsparent  animals  the  appearance  is  very  little  changed  by  this 
process.    Specimens  thus  prepared  may  be  preserved  in  alcohol 
and  afford  preparations  for  making  thin  sections.    They  do  not 
take  color  well,  but  may  be  stained  with  gallic  acid  without  diffi- 
ealty. 

As  a  preservative,  glycerine  does  admirably  for  Copepoda,  but  no 
known  fluid  works  satisfactorily  for  the  Cladocera  unless  after  such 
treatment  as  above  indicated.  Sections  may  be  made  by  imbedding 
jn  soap,  but  the  tissues  of  the  Cladocera  are  so  delicate  that  the 
writer  never  succeeded  in  making  permanent  preparations  of  such 
nctions.  Either  the  alcohol  or  the  balsam  as  it  flows  in  almost  in- 
tfitably  disturbs  the  natural  position.  50  grammes  of  soap  are  dis- 
wl?ed  in  200  en.  cent,  heated  alcohol  of  96  per  cent.  The  soap 
thonld  be  shaved  very  thin.  A  shallow  paper  trough  is  prepared 
tnd  filled  with  the  still  warm  mixture,  and  the  animal,  which  lies 
in  concentrated  alcohol,  is  transferred  into  the  solution  and  agitated 
till  its  tissues  are  permeated  with  the  soap.  When  cold,  the  bit  of 
Mp  is  c\it  into  the  required  form  and  is  ready  to  be  placed  in  the 
tticrotome. 

As  a  preservative  medium  for  Copepoda,  Carpenters'  gelatine  an- 
swers well.  It  consists  of  clarified  gelatine,  one  ounce  to  six  fluid 
Aramchs  of  pure  glycerine.  The  preparations  mounted  in  this  re- 
hire no  cement,  as  the  gelatine  is  quite  firm  when  cold. 
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APPENDIX. 


The  previous  pages  refer  to  the  fresh- water  Crustacea  simply  and 
will  give  a  tolerable  idea  of  the  variety  exhibited  in  the  fauna  of  the 
lakes  and  rivers  of  America.  The  majority  of  Copepoda  are  marioe 
and  the  coasts  of  the  United  States  will  afford  the  student  of 
marine  entomostmca  a  rich  harvest  of  curious  forms.  These  aai- 
mals  are  now  being  investigated,  it  is  understood,  by  competent 
naturalists.  In  the  meanwhile  any  notes  may  be  of  a  temporary 
interest.  The  following  jottings,  which  are  the  result  of  a  few  days 
stay  on  Mississippi  sound,  will  give  an  idea  of  the  fauna  of  the  gulf 
of  Mexico,  They  are  extracted  from  a  paper  offered  the  Minnesota 
Academy  of  Natural  Sciences. 

FAMILY  CALANIDJE. 
Genus  Pseudo-diaptomus.    (Gen.  n.) 

Resembling  Metrida  and  Diaptomus;  compactly  framed;  cepha* 
lothorax  6-jointed,  last  two  segments  coalescent  above;  head  round* 
ed  in  front,  beaked;  eye  small;  antenoae  appearing  22-joiDted  ^^ 
both  sexes,  longer  than  the  thorax;  the  right  male  antennae  geD^^' 
ulate  as  in  Diaptomus;  antennules  bi-ramose,  both  rami  rather  sho^ 
inner  one  seemins?  but  two-  or  three-jointed;  mandible  ten-tooth ^^' 
maxillipedes  well  developed;  feet  all  bi-ramose  save  the  last,  bo^^ 
rami  3-jointed;  first  feet  smaller;  fifth  feet  with  inner  ramus  ob^^ 
leacent,  in  the  male  nearly  as  in  Diaptomus,  in  the  female  ratt^f 
Blendeff  simple,  three-jointed;  abdomen  in  the  female  3-jointed,    ^^ 
the  male  5-jointed;  stylets  in  the  female  longer;  ova-sac  sin^^^ 
spermatophore  pear-shaped. 

This  genus  is  of  unusual  interest  on  account  of  its  close  approa^^ 
e  fresh-water  section  of  the  family. 

spermatophore  in  this  geuus  is  larore  and  swollen  and,     ^ 
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OQgh  the  body  of  the  male,  is  liable  to  be  mistaken   for 


Pseiido-diaptouius    pelagicus.    (Sp.  n.) 

r  compact;  tliorax  alike  in  the  sexes,  antennae  short, 
22-iointed;  first  foot  small,  both  rami  S-jointed;  fifth  feet 
uale  with  but  small  rudiments  of  the  inner  rami,  basal 
heavily  armed  with  short  teeth,  otherwise  almost  as  in 
rUs;  fifth  feet  of  female  slender,  alike;  abdomen  in  male 
ider,  with  short  stylets  armed  with  five  terminal  setae  and 
of  bristles  on  the  inner  margins,  distal  margin  of  segmenU 
aen  toothed;  a  series  of  spines  also  ornaments  the  middle 
Girst  segment  below;  abdomen  of  female  short  and  very 
rst  joint  thick,  second  slender,  oblong,  third  joint  short; 
}{  abdomen  supplemented  by  that  of  the  elongated  stylets, 
re  spinulous  on  their  edges;  ova-sac  ovoid,  eggs  numerous; 
of  operculum  vulvae  with  lateral  projecting  lips, 
ipecies  is  ornamented  with  irregular  markings  of  brownish 
lich  give  it  a  strange  appearance  not  observed  in  any  other 
.  The  size  is  like  Temora  velox,  which  the  female  resem- 
ttle,  a  resemblance  enhanced  by  the  elongated  stylets.  By 
langes  in  the  definitions  of  Metrida  and  Pleuromina  these 
inera  could  be  united,  but  there  would  then  be  no  valid 
or  not  admitting  Diaptomus^  so  that,  on  the  whole,  it  may 
to  let  matters  stand  until  we  reach  some  better  understand- 
be  natural  generic  affiuities  of  these  animals. 
;at|  Mississippi  sound,  gulf  of  Mexico. 

Genus  Dias,  Lilljeborg. 

er ;  cephalothorax  very  long,  narrow  in  front ;  abdomen 
e  segments  in  the  male,  In  the  female  with  three;  antennae 
ed,  nodose ;  secondary  branch  of  antennules  one-jointed, 
labrum  Inrge;  posterior  raaxillipeds  short;  swimming  feet 
and  3-jointed  rami;  fifth  feet  with  a  single  ramus. 

Dias  longireniiSy  Lilljeborg  ? 

rtunately  the  gathering  was  insufficient  to  determine  with 
;y  the  identity  of  our  species  with  the  above,  but  the  female 
quite   well;   and    those   points  in   the  young   males   seen 
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which  could  be  compared  with  the  deacriptions  of  D.  hngiremit 
were  sufficieutly  concordant.  This  species  ranges,  in  the  eastern 
hemisphere,  from  the  Xorth  sea  to  the  Mediterranean,  and  coali 
be  expected  here.  It  is  a  very  active  animal  and  represents  a  well 
differentiated  type. 

Genus  Tehoba,  Baird. 

Elongate;  thorax  five-jointed,  fourth  and  fifth  segmenta  closely 
combined ;  abdomen  with  four  segments  in  the  male,  three  in 
female ;  antennee  9i-  or  35-jointed ;  right  antenna  of  the  mile 
geniculate;  mouth  parts  as  in  Calanus;  inner  branches  of  seconl. 
third  and  fourth  pairsoffeettwo-jointed,  offirst  oDe-ortwo-jaioted; 
fifth  feet  with  but  one  branch,  prehensile  in  the  male. 


Temora  afflnls,  Poppe. 

~  T.  graitllt,  bbbbics,  ms. 

The  shallow  bays  and  estuaries  along  the  Gulf  of  Mexico  swaroi 
with  a  species  of  Temora  but  little  unlike  T,  velox. 

The  body  is  much  less  compact,  it  being  rather  slender  in  both 
sexes;  in  like  manner  the  caudal  stylets  are  very  much  elongatet 
being  nearly  as  long  as  in  T.  longkornis  of  Mueller,  from  which  " 
is  clearly  distinguished  by  many  obvious  characters,  and  nhicb 
seems  to  show  an  approach  to  Metrida. 

The  antennte  in  male  and  female  are  just  as  iu  T.  vehx,  and  the 
filth  feet  are  little,  if  at  all,  dissimilar  ;  the  spine  on  the  second 
joint  in  the  female  is  not  serrated,  however,  and  the  basal  joint  of 
the  abdomen  in  this  sex  has  three  teeth  on  either  side.    Tbecsodal 
stylets  are  about  six  times  as  long  as  broad  in  the  female  and 
densely  spined,  as  is  the  last  abdominal  segment.     The  stylets  are 
more  slender  in  the  male  and  have  few  spines,  but  the  laut  abdom- 
inal segment  has  three  larger  spines  on  either  side.    Inner  ramoi 
of  the  fiwt  Soai  one-joiated.    The  animal  is  generally  colorless,  m 
^H^^^^^^^H^^^Hr  be  variously  ornamented  with  prismstic 
Sm^^^^^^^^^^Btof  which  markings  are  a  baud  aboat  tb* 
stylfts  and  across  the  thorax  an(J  between  the  bases  of  the  fiet 
TliD  ova  iiru  very  numerous  and  cairiad  as  in  DiapUnnus.    This 
fciHtoril  ia  habitat  and  ranges  from  salt-water  bsys  to  the 
''        -^f^Upg  with   several  varieties  of  Cyeiops^ 
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FAMILY  HARPACTICID;E. 

Genus  Amyone,  Claus. 

Body  much  compressed;  dorsal  margin  strongly  curyed;  head 
(ry  large,  produced  and  angled  below;  antennas  6- to  8-jointed ; 
itennnles  palpate,  3-jointed;  second  maxillipeds  long,  chelate  at 
leead;  last  thoracic  and  anterior  abdominal  segments  enlarged; 
Fth  feet  leaf-like,  large. 

A  very  small  crustacean,  little  over  i  mm.  long,  occurs  in  the 
olf  of  Mexico  in  shallow  water  among  vegetation.  Insufficient 
laterial  prevented  its  complete  study,  bujt  it  is  nearly  allied  to  A, 
phcerica^  Claus,  from  which  it  differs  in  several  particulars. 

lean  do  no  better  than  quote  the  remarks  of  Claus,  the  original 
iscoverer  of  this  peculiar  genus. 

"The  body  of  this  highly  remarkable  form,  represents,  in  its 
«oeral  form,  an  intermediate  stage  between  the  nauplius  (cyclops 
ury»)  and  the  mature  copepods.  The  oval,  almost  spherical  formi 
he  slight  development  of  the  abdomen  and  the  enlargement  of  the 
nterior  thoracic  segment  recall  the  structure  of  the  larva,  while 
lie  almost  complete  segmentation  of  the  body,  the  jointing  of  the 
nteansB  and  the  swimming  feet,  as  well  as  development  of  the  re- 
productive organs,  make  the  maturity  of  the  creature  certain,  ^' 
Beitr.  zur  Eenntniss  der  Entom'^straken.) 

Genus  Laophontb,  Philippi. 

Rather  slender;  antennas  4-,  8-jointed;  palp  of  antennules 
i'joiated;  mandibular  palp  l-or-2-jointed;  maxillas  palpate;  first  pair 
f  ieet  slender,  outer  branch  short,  3-jointed,  inner  branch  elon- 
pted,2-jointed;  three  following  pairs  with  one  ramus  3-,  the  other 
Hointed. 

Laophonte  similis,  Claus? 

The  small  crustacean  which  is  referred  to  the  above  species  oc- 
••!•  sparingly  in  the  brackish  waters  of  Mobile  bay,  and  with 
*9mm  teems  to  be  the  only  entomostracean  not  also  found  in  the 
faA  waters  adjtu^nt. 

Fiom  the  &w  specimens  found  it  could  not  be  certainly  deter- 
•W  that  our  species  is  identical  with  the  European.  The  dif- 
**8ee8  are,  however,  such  as  might  be  expected  in  immature  speci- 


181  TWELFTH  AimOAL   BEPORT. 

mena.  Brady  figures  a  similar  reductiou  in  the  number  of  joints 
of  the  auteuDEe  as  that  seen  in  our  specimens.  The  fifth  foot  too, 
is  less  well  armed  with  spines,  but  otherwise  the  agreement  is  tol- 
erably close. 

Gbncs  Habpactiots,  Milne-Edwatds. 

Elongate  or  expanded  laterally;  head  united  with  the  fiist  tho> 
acic  segment;  first  and  second  abdominal  segments  coaiescent; 
antennie  &-,  9-jointed;  mandibular-palp  2-branched,  large;  secand 
pair  of  maxiltipeds  strongly  developed;  outer  ramus  of  the  Gnt 
pair  of  feet  2-  or  3-jointed,  inner  ramus  2-jointed;  first  and  second 
joints  of  outer  ramus  elongated,  second  joint  of  inner  romos  short; 
both  rami  of  following  pairs  of  feet  3-jointed ;  ova-sac  single. 

Harpacticus  chelifer,  Mueller,    (var.  n.  ?) 

The  species  inhabiting  the  gulf  of  Mexico  resembles  H.  gracilii, 
Claus,  in  the  length  of  the  setae  and  some  other  peculiarities;  but 
the  antennary  palp  is  more  like  H.  chelifer,  with  which  it  clowly 
agrees  in  most  respects.  Remembering  that  the  entomostracB 
have  their  highest  development  in  temperate  and  arctic  regions,  the 
small  size  and  greater  proportional  length  of  setee  and  stylets  msf 
be  explained,  H.  gracilis  from  the  Mediterranean  takes  the  pl«*  1 
of  the  true  H.  chelifer  of  the  North  sea,  and  is  regarded  by  Brady 
as  the  same  species.  Our  form  would,  in  this  cose,  stand  more 
nearly  related  to  the  typical  form.  Both  branches  of  the  first  fee' 
are  two-jointed  and  the  antennary  palp  has  three  spines  od  its  ^ 
tal  segment. 

Gehcs  Bbadya,  Boeck.     (1872.) 

Antennee  very  short,  6-,  7-jointed;  antennules  of  moderate  si** 
longer  than  antennae,  with  a  2-  or  3-jointed  palp;  mandibular  p^'P 
large;  maxillipeds  rather  large,  outer  branch  (first  foot-jaw  *" 
BradyP)  much  as  in  Calanid(B\  first  four  pairs  of  feet  nearly  alii**' 
fifth  pair  small,  not  lamellate. 

s  peculiar  geuus  is  not  yet  well  circumscribed  and  defio.*"* 

md  it  is  much  to  be  regretted  that  lack  of  time  prevented  fr*'^ 

Bining  how  far  the  Western  species  agrees   with  the  gen^*'"' 

D  European  form  and  thus  determiniug  the  valitJ*'^ 

c  criteria.     That  our  speciss  is  a  member  "' 

IIP  Dot  be  doubled,  but  the  hurried  esamiuation  whicc 

i  to  it  failed  to  cover  the  entire  structure. 
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Bradya  limicola.    (Sp.  n.) 

Body  flattened;  free  margins  of  the  segments  of  the  dorsal  cara- 
[Mkce  rather  long;  little  separation  between  abdomen  and  thorax; 
abdomen  cylindrical,  rather  long;  stylets  short ;  distal  margin  of 
the  segments  spined  ;  antennae  very  short,  6-  or  7-jointed,  hardly 
longer  than  the  movable  beak ;  second  antennae  much  longer, 
8-joiuted;  palp  long,  two-jointed  ;  mandibles  palpate,  teeth  fine^ 
much  as  in  Calanidae;  palp  bi-ramose,  second  ramus  very  small ; 
maxillae  of  moderate  size;  maxillipeds  large,  outer  one  as  in  Cala- 
nidse;  first  four  pairs  of  feet  bi-ramose,  each  ramus  3-jointed ;  fifth 
foot  small,  with  two  terminal  digitate  processes  and  a  seta  on  either 
side.  The  male  is  at  least  a  third  smaller  and  has  longer  caudal 
stylets;  the  antennae  are  modified,  but  very  short.  The  eyes  are 
wanting  in  both  sexes.  This  very  interesting  species  was  collected 
in  the  brackish  water  of  a  ditch  shaded  by  high  sedges  so  that  the 
son  could  hardly  penetrate.  I  did  not  find  any  representative 
of  the  genus  in  the  open  waters  neighboring,  but  it  is  hardly  to  be 
doubted  that  such  exist.  This  species  is  quite  distinct  from  Bra- 
dya  tifpica  of  north  Europe. 

The  only  other  blind  copepod  with  which  I  am  familiar  is 
Attheyella^  which  is  circumstanced  somewhat  as  the  above. 

The  European  B.  typica  is  pelagic;  ours  dwells  in  darkened 
ditches  and  seems  to  furnish  another  illustration  of  the  efiects  of 
illusion  upon  the  visual  organs.  Brady  seems  to  have  transposed 
the  maxillipeds;  these  are  really  but  branches  of  the  same  organ, 
•8  shown  by  the  development,  and  the  outer  ramus  is,  probably, 
.what  Brady  usually  calls  second  foot-jaw  but  here  first  foot-jaw. 
b  the  characters  of  the  mouth  parts  and  fifth  feet  our  species 
seems  to  show  an  affinity  with  the  elongated  higher  copepoda. 

Ocean  Springs,  Mississippi. 

Caligus  aniericanuSy  Dana  and  Pickering  ? 

A  species  of  Caligus  was  collected  at  dusk  far  out  in  Mississippi 
•oundin  considerable  numbers.  The  animals  were  floating  in  a 
**ttk  of  vegetation  and  swam  freely.  They  seem  not  to  difler 
P'^ly  from  the  apecies  described  by  Dana  and  Pickering  in  1838 
^m  the  cod  near  New  York.  The  fish  lice  are  remarkable  for 
their  flattened  bodies  and  the  paired  sucking  organs  on  the  head. 

A  species  of  Corycaeus  allied  to  C.  varius  of  Dana  was  also  col- 
lected. 
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Note. — Prof.  Forbes,  to  whom  advaace  sheets  of  the  portioi:^  on 
Copepoda  were  sent,  writes  me  that  he  somewhat  questions  the 
identity  of  the  Minnesota  species  of  Diaptomus  referred  ta^  ^' 
leptopus  with  the  species  for  which  that  name  was  proposed.  KI  do 
not  know  of  any  facts  casting  doubt  upon  the  reference,  but  '^^nsb 
to  call  the  reader's  attention  to  the  suggestion  of  Prof.  Forbe^B-. 
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PLATE  A. 


Fig.   1.    abdomen  of  Moina  paradoxa^  female,  from  Minneaota. 

Fig.    la.  spine  from  post-abdomen. 

Fig.   8.    post-abdomen  of  Moina  reetirostris. 

Fig.  8.  head  of  M.  paradoxa^  female,  showing  (a)  eye  with  i 
ment  and  lenses,  (b)  supra-cssophagal  ganglion,  an 
nnle  with  (c)  its  muscle,  (d)  its  nerve,  and  (e)  its  temi 
sensory  filaments,  (f)  the  csecum  of  stomach,  (g)  < 
ganglioni  (h)  stomach,  (i)  oesophagus,  (j)  the  mu 
which  move  the  eye,  also  part  of  the  labrnm. 

Fig.   4.    antennsB  of  same. 

Fig.   5.    ephippium  of  if.  rectirostris. 

Fig.   6.  '^         o{  M.  paradaxa. 

Fig.   7.    seminal  cell  of  M.  paradaxa ;  7a,  a  group  less  magn 

Fig.   8.    seminal  cells  of  M.  rectirostris. 

Fig.   9.    first  foot  of  male  of  M.  paradaxa. 

Fig.  10.      "      "     **    •'      *•  M.  reetirostrif  (from  Weismann; 

Fig.  11.    male  M.  rectiroetris  (from  Weismann). 

Fig.  12.  head  of  Ceriodaphnia  rotunda.  ( This  and  the  follow 
numbers  after  P.  E.  Mueller.) 

Fig.  18.    head  of  C.  punctata. 

Fig.  14.        "        C.  pulchella. 

Fig.  15.        "        C.  reticuWa. 

Fig.  16.        '^        C  quadrangula. 

Fig.  17.        "        C.  quadrangula. 

Fig.  18.    post-abdomen  of  C.  quadrangula. 

Fig.  19,  *'  C.  pulchella. 

Fig.  20.  ''  C.  megopa. 

Fig.  21.  "  C.  reticulata. 

Fig.  22.  "  C.  laticaudata. 

Fig.  28.  "  C.  rotunda. 
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PLATE  B. 


Fig. 

1. 

Fig. 

2. 

Fig. 

3. 

Fig. 

4. 

Fig. 

5. 

Fig. 

6. 

Fig. 

7. 

Fig. 

8. 

Fig. 

9. 

Fig. 

10. 

Fig. 

11. 

Fig. 

12. 

Fig. 

13. 

Fig. 

14. 

Fig. 

15. 

Ceriodaphnia  rotunda^  male  (after  Earz). 

C.  alahamensis,  female. 

C,  reticulata,  post-abdomen  of  male  with  opening  of  ya^ 

deferens  (after  Weismann). 

C.  censors  ?  ? 

C  scitula^  head  of  female. 

do.,  post-abdomen. 

do.,  antennule  of  male. 

do.,  semen  cell  of  male. 

Scapholeberis  angulala^  adult  femal»*;  9a.  first  foot. 

Schapholeberis  annata^  " 

do.,  view  from  below. . 

Lyncodaphnia  inacrothroides^  young. 

do.,  labrum. 

do.,  antennule. 

do.,  last  foot,  purple  pigment  in  lower  part. 


0tiiHii&i.mtiSurMuuL 


PliATE  B'. 

Fig.  1.  Lj/ncodaphnia  macrothtvides  (««  Ofryoxm?)^  adult  female, 
showing  coiled  intestine,  elevated  anus^  long  aQtennales, 
elongated  seta  of  second  antennae,  anterior  caeca,  etc. 

Fig.  2.    post-abdomen  of  the  same. 

Fig.  3.    antennule. 

Figs.  4 — 6.    Polyphemus  pediculus^  yoang  and  adult  females. 
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PLATE  C. 

Fig.    1.  Macrothrix  tenuicomis,  la.  labrum. 

Fig.    2.  do.,  first  foot. . 

Fig.    3.  do.,  antennte  of  young.  • 

Fig.    4.  Macrothrix  pauper. 

Fig.    5.  Macrothrix  rosea^  antenna  of  male. 

Fig.    6.  do.,  spines  of  shell-margins. 

Fig.    7.  do.,  post-abdomen. 

Fig.    8,  Macrothrix  laticornis^  male. 

Fig.    9.  do.,  semen  cells. 

Fig.  10.  Pasithea  rectirostris,  male  antenna. 

Fig.  11.  Macrothrix  rosea^  post-abdomen. 

Fig.  12.  Macrothrix  tenuicomis^    " 

Fig.  13.  Macrothrix  rosea^  post-abdomen  of  male. 

Fig.  14.  Drepanothrix  dentata,  antenna. 

Fig.  15.  Ilyocryptus  sordidus^  marginal  spines. 

Fig.  16.  do.,  antenna. 

Fig.  17.  do.,  post-abdomen. 

Fig.  18.  Ilyocryptus  spinifer^  18a.  marginal  spines. 

Fig.  19.  do.,  antenna. 

Fig.  20.  Macrothrix  temiicomiSy  heart  and  accompanying  vessel 

Fig.  21.  Ilyocryptus  spinifer,  post-abdomen. 
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PLATE  D. 


Fig.  1.    Lathonura  rectirostris. 

female,  frooi  above,  a.  eye.  b.  optic  gauglion.  c.  mu 
clea  of  eye.  d.  muscles  of  antenna,  e.  dorsal  suckii 
disc.    f.  stomach,    g.  young  in  brood  cavity. 

Fig.  2.    female,  from  side. 

Fig.  3.    head  seen  from  below. 

Fig.  4.    maxillae. 

Fig.  5.    first  foot. 

Fig.  6.    ovary. 

Fig.  7.    antennule. 

Fig.  8.    last  foot. 
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PLATE  E. 


Fig.    1.    Alona  quadrangularis,  female. 

A.  antennule.  Lb.  labrum.  Md.  mandible.  P-a.  posU 
abdomen.  An.  anus.  F.  c.  musculus  flexor  caudalis. 
E.  c.  musculus  extensor  caudalis.  A.  g.  anal  gland, 
n.  g.  nutritive  globule  in  embryo,  t.  tail  of  embryo. 
I,  II,  III,  IV,  V.  five  pairs  of  feet  of  embryo,  mx.  maxillt 
of  embryo,  at^.  antennae  of  embryo,  at^.  antennales 
of  embryo.  H.  heart.  Sh.  g.  shell  gland.  Ov.  ovary. 
Md.  m.  muscle  of  mandible.  At.^m.  muscle  of  an tenne. 
E.  eye.  s.  oe.  g.  supra-oesophagal  ganglion.  P.  F.  pig- 
ment fleck. 

brain,  eye  and  pigment  fleck  of  same. 
Pleuroxus  procurvus^  female, 
foot  of  same. 
Acroperus  leucocephalus, 
Ahnella  excisa,  female;  6a.  shell  of  same, 
antennae  of  same. 
Alonopsis  latissima^  female. 
Alonopsis  media^  female. 

Fig.  10.     CamptocercKS  macrurus^  post-abdomen. 

Fig.  10a.  lower  angle  of  shell  of  same. 


Fig. 

2. 

Fig. 

3. 

Fig. 

4. 

Fig. 

5. 

Fig. 

6. 

Fig. 

7. 

Fig. 

8. 

Fig. 

9. 
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PLATE  F. 


Fig.    ] .  Chydorus  globosus. 

Fig.    2.  do.,  first  foot. 

Fig.    3.  do.,  end  of  post-abdomen. 

Fig.    4.  Chydorus  sphcpricus,  male. 

Fig.    5.  Chydorus  nitidus^  post-abdomen  of  female. 

Fig.    6.  Chydorus  nitidus^  head. 

Fig.    7.  Chydorus  sphcericus,  ephippial  female. 

Fig.    8.  do.,  female. 

Fig.    9.  Chydorus  globosus,  post-abdomen  of  male. 

Fig.  10.  Chydorus  sphctricus^  from  above. 

Fig.  11.  Chydorus  ovalis. 

Fig.  12.  Chydorus  cadatus. 

Fig.  13.  Crepidocercus  setiger. 

Fig.  14.  Alona  affinis. 

Fig.  15.  Pleuroxus  miidens;  15a.  antenna. 


MINNESOTA     CRUSTACEA. 
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PLATE  G. 


Alonopsis  latissima^  male. 

Alona  glacialis  ?  female. 

do.,  male. 

Alona  tuberculata. 

do.,  post-abdomen. 

do.,  labrum. 

do  ,  antenna,  setose  branch. 

Alona  glacialiny  antenna. 

Alonopsis  latissinia,  feet. 
Figs.lO,  11.  Alonella  excisa,  details  of  shell  sculpture. 
Fig.  12.    Pleuroxus  denticulatus,  female;  10a.  outline  ot  ephippiuii 
Fig.  13.    do.,  common  variety. 
Fig.  14.    Alona  tuberculata^  var. 


Fig. 

1. 

Fig. 

2. 

Fig. 

3. 

Fig. 

4. 

Fig. 

5. 

Fig. 

6. 

Fig. 

7. 

Fig. 

8. 

Fig. 

9. 
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PLATE  H. 


Fig.    1.  Pteuroxus  hamatua^  post-abdomen  and  antenna. 

Fig.    2.  Pleuroxus  affinis. 

Fig.    3.  Alona  modesta  ( ^  lineata?) 

Fig.    4.  Leydigia  quadrangularis. 

Fig.    6.  Euryeercus  lamellatus,  male;  5a.  posterior  margin. 

Fig.    6.  do,  antenna  of  female. 

Fig.    7,  Alonella  pygmcea. 

Fig.    8.  Temora  affinis^  Poppe.  female. 

Fig.    9.  do.,  abdomen  of  female. 

Fi&:.  10.  do.,  male. 

Fig.  11.  do.,  abdomen  of  male. 

Fig.  12.  do.,  fifth  feet  of  male. 

Fig.  13.  do.,  "      *'    of  female. 

Fig.  14.  do.,  jaw. 

Fig.  15.  do.,  antennule. 

Fig.  16.  Nauplius  larva  of  this  or  a  related  species. 
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PLATE  I. 


Fig.    1.  Camptocercus  rectirostris^  post-abdomen  of  female. 

Fig.    2.  do.  post-abdomen  of  male. 

Fig.    3.  do.  male. 

Fig.    4.  Camptocercus  biserratus,  head. 

Fig.    5.  Camptocercus  latirostris^  head  of  male. 

Fig.    6.  do.,   head  of  female. 

Fig.    7.  Camptocercus  lillgehorgii^  head. 

Fig.    8.  do.,  post-abdomen  of  female. 

Fig.    9.  Acroperus  leucocephalus^  post-abdomen  of  male. 

Fig.  10.  Acroperus  angustatus^  ''  " 

Fig.  11.  Alona  tenuicaudis^  post-abdomen. 

Fig.  12.  Alona  dentata^  post-abdomen. 

Fig.  13.  do.  female. 

Fig.  14.  Alona  elegans. 

Fig.  15.  Alona  intermedia. 

Fig.  16.  Pleuroxushastatns. 

Fig;.  17.  Leptorhynchiis  falcatus. 

Fig.  18.  Phrixura  rectirostris. 

Fig.  19.  Eurycercus  lamellatus,  first  foot  of  female. 

Fig.  20.  Alona  sanguinea?  shell  markings. 

Fig.  21.  Monospilus  dispar;  21a.  do.,  head  seen  from  in  froi^^^^ 


FiKures  19-21  original,  others  from  Kurz,  P.  E.  Mueller  and  Schoedler. 
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PLATE  J. 


Fig.  1.  Ceriodaphnia  scitula^  (small  var.)  ephippial  female. 

Fig.  2.  Bosmina  longirostris. 

Fig.  3.  Bosmina  lilljeborgiu    After  P.  E.  Mueller. 

Fig.  4.  Bosmina^  hook  on  the  first  foot  of  male. 

Fig.  5.  Scapholeberis  mucronata. 

Fig.  6.  Scapholeberis  cornuta,  head. 

Fig.  7.  Scapholeberis  angulata^  head;  7a.  angle  of  shell. 

Fig.  8.  Pleuroxus  denticulatus^  male. 

Fig.  9.  Simocephalus  americanus^  head  of  female. 

Fig.  10.  Bosmina^  post-abdomen  of  male  (after  Weismann). 


PLATE  Ji. 


Fig.   1.     Bosmina  striata. 

Fig.  2.     Bosmina  longirostris.     (See  plate  J,  fig.  2.) 

Figs.  3-5.  Bosmina  cornuta. 

Figs.  6,  7.  Pleuroxus  procurvatus. 

Fig.  8.      Graptoleberis  inermis. 

Fig.  10.    Acroperus  sp. 

Figs.  11, 12.  Oraptoleberis  inermis. 


PJLATE  K. 


Fig. 

1. 

Fig. 

2. 

Fig. 

3. 

Fig. 

4. 

Fig. 

5. 

Fig. 

6. 

Fig. 

7. 

Fig. 

8. 

Fig. 

9. 

Fig. 

10. 

Fig. 

11. 

Fig. 

12. 

Daphnta  minnehaha^  male. 

'^  ^'  part  of  feet  of  first  and  second  p 

Canthocamptus  hibernicus^  antenna  of  female. 
*'  ''         fifth  foot  of  female. 

palustris^  antenna  of  male. 
frispinosus^  fifth  foot  of  female. 
minutus^  young. 

"       nauplius  form. 
Pseudo-sida  bidentata^  adult  female,  antennule,    labr 
angle  of  shell  and  post-abdomen. 
Daphnta  rosea^  young  female. 
"  '*       post-imago. 

''      beak. 


u 
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PLATE  L. 


Wig.  1. 
Fig.  2. 
:Fig.  3. 
Fig.  4. 
Fig.  6. 
»Fig.  7. 
.Fig.  8. 


Daphnia  minnehaha^  young  female. 

^^  head  of  female;  2a.  post-abdomen 

hyalina^  young  female. 


"      young. 
"      posWmago. 
dubia^  young. 
"      older  female. 


MfN.N.ESOTA     CRUSTACEA. 


GmtiMt  HittrSUf^  Minr 


^■tig.  1-4. 

Daphnia  puUx.  mr.  nnguluit. 

^Wig. 

outline  of  heuJ  loi.l  («)  W.I<  of  D.  .iroilis. 

^r^ig. 

Leplodora  ht/iilina,  Been  froio  above. 

r        Fig.   7. 

l.rva. 

Fig.     8. 

Latona  eetiffra,  feumle. 

Fig.     9. 

Liinnosiila  front. im,  female. 

Fig.   10. 

"                 "          Htiteonule  of  male. 

Fig.  11. 

Holopfdiitm  gibbffttttt.  female. 

Fig.   12. 

Sida  elongala,  head  outline. 

Fig.   13. 

Suia  crt/sfallina,  head  outline  of  voong  feii:ale. 

Fig.  14, 

"             "           aotennule  of  riiafe. 

Fig.   15. 

"                 "                        "             I  1  leiioile. 

Fig.  W. 

Daphnia  galmta,  outline  of  b.  a.l. 

Fig.   17. 

"        "eilrea'*      "        "      " 

r 
r 

MINNESOTA     CRUSTACEA. 


15 


^ 

PLATE  O. 

Pig.  1. 

Canthommptus 

illinoisensis,  antenna  of  fen 

Fig.   2. 

" 

fifth  foot  of  fe 

Fig.    3. 

" 

antennule. 

Fig.    4. 

'• 

first  foot. 

Fig.    6. 

caudal  atylet. 

Pig.    6. 

CmthocamptuB 

norihumbricus^    var.    ami 
foot  of  fei 

Pig.    7. 

" 

"                ant«nna  c 

Pig.    8. 

" 

"                maiillipe 

Fig.    9. 

" 

caudal  st] 

Fig.  ]0. 

" 

"                antenna  ( 

Fig.  11. 

" 

firstfoot. 

Fig.  12. 

fourth  fo< 

Fig.  18. 

" 

"                fifth  foot 

Fig.  14.  "  "  frontal  ai 

Fig.  15.  CatUhoeamptus  tenuieaudis,  stylets. 
Fig.  16.  »  "  fifth  foot  of  fei 

Fig.  17.  Cjfclops  serrulatus,  fifth  foot. 
Fig.  18.         "  "        fourth  foot 

Fig.  19.  "  "         onter  ramus  of  first  fool 

Fig.  30.  CantKoeamptus    northutnbricu3,  inner   rai 
male  foot 
Fig.  21.  "  «'  beak. 

Fig.  22.  "  "  maxilla. 


MINN  ESOTA^CRUSTACEA. 


i9  ^  Annual  Rtf/^rt 


PlsATE  O. 


•  Geol  S  2fat.  Hist.  SUr.  Mknn. 


PliATE  P. 


Fig.  1.  Heart  of  Simocephalus  veiulus.  a,  tendons  attac 
lateral  walls  of  heart,  b,  venous  opening  of  hei 
muscular  bands  supporting  the  abdomen,  connec 
transverse  bands,  d,  cells  of  nutritive  matter  hidi 
arterial  opening,  e,  thin  membrane  seen  in 
which  separates  the  venous  from  the  arterial  bio 
rents,  is  in  focus  near  the  side,  but  its  situation 
center  is  shown  by  the  dotted  line.  Above  this 
side  it  is  the  attachment  of  the  powerful  ant 
and  mandibular  muscles,  f,  posterior  arterial  sin 
brood-sac.  h,  alimentary  canal  with  thick  gh 
cell  walls,  i,  shell  gland  or  excretory  organ,  j, 
ful  muscles  supporting  and  moving  the  abdomen. 

Fig.  2.  An  early  stage  of  the  embryo  of  Daphnia  schc^ 
anus,  n,  nutritive  globules  or  fat  drops  charac 
of  the  summer  embryo.  m\  m',  outer  and  inne 
lope  of  the  embryo.  This  is  a  nauplius  stage,  I 
the  first  or  proper  nauplius.  The  portion  darkly 
is  nutritive  yolk. 

Fig.  3.  A  well  advanced  winter  embryo  of  D.  schcefferi.  \ 
growing  over  the  eyes.  b.  c,  inner  shell,  d.  oafa 
e,  lateral  part  of  the  head,  f,  antennnles.  g,  1 
h,  mandibles,  i,  maxilla,  j,  second  maxilla  ? 
m^  n^,  branchial  appendages  of  the  2d-5th  pairs  < 
represented  by  k,  1,  m,  n.  o,  first  foot.  p.  ai 
q,  anus  and  intestine  partly  completed,  s,  shell  g; 
out  from  the  maxillary  region. 

Fig.    4.    Older  embryo  bursting  outer  shell. 

Fig.    5.    Egg  after  extrusion  into  the  brood  cavity. 

Fig.    6.    Head  of  young  embryo,    a,  lenses  in  formation. 

appearing  as  dark  flecks,    c,  shell   growing  o^ 
head,    d,  labrum.    e,  antennule. 

Fig.    7.    Longitudinal  section  through  an  ephippium. 

Fig.    8.     Vertical  section  through  an  ephippial  Daphnia  sd 

Fig.    9.     Somewhat  oblique  section  through  the   ephippii 
b,  c),  heart  (h),  mandibles  (m),  and  labrum  (1). 

Fig.  10.     A  vertical  section  through  the  ephippium  and  its  i 


MINTIESOTA     CRUSTACEA. 
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PliATE  Q. 


Fig.    1.  Alonella  pulchella^  female. 

Fig.    2.  "  "        reticulations. 

Fig.    3.  "  "        post-abdomen. 

Fig.    4.  Alona  modesta^  male. 

Fig.    5.  Diaptomus  similis,  female.  5a.  jaw. 

Fig.    6.  "  "     fifth  foot  of  male. 

Fig.    7.  "  "        "      "     ''  female. 

Fig,    8.  '^        minnetonka^  fifth  foot  of  male. 

Fig.    9.  "  "  ''        ''    "female. 

Fig.  10.  **  "  abdomen  of  female. 

Fig.  11.  "        stagnalis^  margin  of  last  thoracic  segment 

Fig.  12.  "        sanguineus,    "      "    " 

Fig.  13.  "        stagnalis,  fifth  foot  of  the  male. 

Fig.  14.  Epischura  fluviatilis,  abdomen  of  male. 

Fig.  15.  "         lacustris,  fifth  feet  of  male. 

Fig.  16.  ''        fluviatilis,   ''      *'    "      " 

Fig.  17.  Diaptomus  pallidus    "      "    "      "    inner  ramus. 

Fig.  18.  "  sicilis        "      "    "      " 


U  (i 
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PLATE  Qi. 

Fig.  1.  Diaptamus  sp.  Toong  male;  external  parts  as  yet  but 
partly  developed  showing  alimentary  and  reprodoctiye 
systems  as  well  as  a  portion  of  the  mascalar  system. 
The  looped  tube  is  the  yas  deferens.  The  small  irreg- 
ularly coiled  tube  anteriorly  is  the  shell-gland  or 
kidney. 

Fig.      2.    female  with  ovary,  oyidncts  and  heart. 

Figs.  3-4.    Nauplius  larva  of  same. 

Figs.  5-6.    fifth  pair  of  feet  of  male  and  female. 

Fig.  7.  month  appendages,  anteriorly  the  base  of  antennae  fol- 
lowed by  antennule^  labrum,  mandible  with  palp,  max- 
illa and  maxilliped. 
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PLATE  Q2. 


V 


Fig.    1.  Osphranticum  lahronectum  (Potamoichetor),  male. 

Fig.    2.  antenuule. 

Fig,    3.  maxilliped* 

Fig.    4.  fifth  feet  of  male. 

Fig.    5.  palp  of  mandible. 

Fig.    6.  end  of  abdomen. 

Fig.    7.  feet  of  first  pair. 

Fig.    8.  eye. 

Fig.  13.  maxilla. 

Fig.  14.  mandible. 

Fig.    9.  Cyclops  ater^  female. 

Fig.  10.  abdomen. 

Fig.  11.  maxilliped. 

Fig.  12.  antenna. 
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PliATB  gs. 

Rg.  1. 

Cyelopt  ingmu,  fint  s^^ment  of  •bdomea  of  fimiale. 

Fig.   2. 

■ntenna. 

Fig.  8. 

fifth  foot 

Fig.  4. 

antenna  of  yoang  male. 

Fig.   5. 

stylets  of  maton  female. 

Fig.  6. 

stylets  of  yoang  male. 

Fig.  7. 

maxiiliped. 

Fig.   8. 

mandible. 

Pig.   9. 

Cyelopg  Jimbriatug,  female. 

Pig.  10. 

antenna. 

Fig.  11. 

terminal  portion  of  abdomen. 

Fig.  12. 

female  fifth  foot. 

Fig.  18. 

second  antenna. 

Fig.  14. 

Naaplins  form. 
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Fig.  1. 

Cyclop*  tmuieomU^  female. 

Fig.   2. 

mandible. 

Fig.   8. 

maxille. 

Fig.   i. 

■tylet. 

Fig.   5. 

fiah  fook 

Fig.   6. 

maxillipedes. 

Fig.   7. 

antenne. 

Fig.   8. 

Cydopt  "signatus"  abdomen. 

Fig.   9. 

antenna. 

Fig.  10. 

fifth  fuot 

Fig.  11. 

male  antenna- 

Fig.  12. 

Cyclops  parens,  abdomen. 

Fig.  13. 

antenna. 

Fig- 14. 

fifth  foot. 

Fig.  16. 

Cyclops   "  culoUscens,^^    opening    of   spermatheea  tad 

cement  gland. 

Fig.  16. 

Cyclops  "adolescens"  abdomen. 

Fig.  17. 

foot. 

Fig.  18. 

antenna  of  female. 

Fig.  19. 

eye. 

Fig.  20. 

antenna  of  male. 

Fig.  21. 

Cyclops  "signatus"  end  of  antenna. 
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Fig.   1. 

Cyclops  fluviatilis,  female. 

Fig.   2. 

antenna. 

Fig.    8. 

antenna  of  yoang. 

Fig.   4. 

abdomen  of  yoang. 

Fig.    5. 

foot  of  young. 

Fig.    6. 

foot  of  adult. 

Fig.    7. 

fifth  foot. 

Fig.    8. 

eye. 

Fig.  10. 

C.  serrulatus^  young. 

Fig.  11. 

Daphnella  brachyura^  female. 

Fig.  12. 

Daphnella  brachyura^  male. 

Fig.  18. 

edge  of  valves. 

Fig.  14. 

abdomen  of  male. 

Fig.  15. 

abdomen  of  female. 

Fig.  16. 

antenna  of  male. 
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Fig.   1, 

Cyclopi 

\  modestus. 

Fig.   2. 

ii 

^^         eud  of  abdomen. 

Fig.   3. 

i( 

^^         outer  ramus  of  first  foot. 

Fig.   4. 

ti 

''      *'  second  foot. 

Fig.   5. 

ii 

fifth  foot. 

Fig.   6. 

» 

phaleratus^  fourth  foot. 

Fig.    7. 

t. 

"          outer  ramus  of  first  foot. 

Fig.    8. 

4b 

fifth  foot. 

Fig.    9. 

It 

^^          caudal  stylets. 

Fig.  10. 

(I 

"          antenna  of  young  otherwise  poti 

Fig.  11. 

It 

Jimbriatus,  end  of  abdomen. 

Fig.  12. 

it 

diaphanus^  abdomen. 

Fig.  13. 

<t 

ater^  inner  ramus  of  first  foot. 

Fig.  14. 

<l 

"    outer      "       "     "       " 

Fig.  15. 

it 

''       ''  fourth  foot. 

Fig.  16. 

ft 

^'signatus,'^  fourth  foot. 

Fig.  17. 

tt 

ater^  inner  ramus  of  fourth  foot. 

Fig.  18. 

tt 

"    st>let. 

Fig.  19. 

t. 

sp,?  first  foot. 

Figs.  20,21.  " 

''     terminal  segments  of  fourth  foot. 

Fig.  22. 

tt 

''     fifth  foot. 

Fig.  23.     Chydorus  globosus,  first  foot  of  male. 
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r. 

linnesotens 

/a,  first  foot. 

kk 

stylets. 

ki 

antenna  of  female. 

a 

fifth  foot  of  female. 

u 

"       "    ''  male. 

ik 

antenna  of  male. 

Fig.    1.  Canthi 

Fig.    2. 

Fig.    3. 

Fig.    4. 

*ig.    5. 

Fig.    6. 

Fig.    7.  Daphnia  galeata^  young. 

Fig.    8.  "  "       male. 

Fig.    9.  Camptocercus  leucocephalus^  male. 

Fig.  10.  Alonella  excisa,  male. 

Fig.  11.  Cyclops  insignis^  first  foot,  outer  ramus. 

Fig.  12.  *'  ''        fifth  foot. 

Fig.  13.  ''  ''        fourth  foot. 

Fig.  14.  "  "        stylet. 

Fig.  16.  Worm  parasitic  in  arterial  sinus  of  Daphnia  schasffer 

NoTK.    Od  pases  43  and  44,  for  *  Plate  T.''  read  Plate  J. 
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Fig. 

Fig. 

Pig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig.    9. 

Fig.  10. 

Fig.  11. 
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Daphnia  kalbergtnsis,  of  moderate  size. 
"  "  antennule  of  male. 

"  "  head  of  Tar. 

Cyclops  tkomasi,  fourth  foot. 

"  "        outer  ramus  of  first  foot. 

Daphnia  galeafa,  typical  form. 
Cyclops  thomasi,  fifth  foot. 

"  "         stylet. 

Cyclops  (insectiis?),  fourth  foot. 
Bytkotrepkes  longimamis,  female. 
A  curious  large  protozoan;  a,  infundibulum  fra 
b.  pulsatiDg  vacuole;  c.  nucleus;  d.  food  and  d 
ter;  e.  protective  rods;  Ila,  Bpicules  of  the  iufundibu 
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Figs.  1-14.    Limnetes  gonldii.  Baird. 
Fig.       15.     Daphnia  tuagniceps,  female. 
Fig.      16.     Daphnia  minnehaha^  female. 
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Fig.    1.    Corethra  appendieukUa^  bead  of  lairva. 

Fig.   2.  ^*  "  portion  of  heart  with  its  muacleL 

a.  chitinoas  prqjection  of  the  body  wall  to  which  are  at* 
tached  two  moacolar  threads;  b.  peripheral  muacle;  c 
proximal  muscle  attached  to  the  wall  of  the  heart;  d. 
muscles  scattered  orer  the  surface  of  the  heart,  serring 
as  contractors;  e.  venous  opening. 

Fig.   3.    do.,  extremity  of  body. 

Fig.   4.    do ,  abdomen  of  the  pupa. 

Figs.  5,  6,  7.    Rotifers  found  with  entomostraca  in  Minnesota. 

Fig.  8.  Flask-shaped  rotifer,  hermapb  rodite,  with  eggs  and  sperm, 
a.  jaws  and  head;  b.  shell  gland;  c^  glandular  portion  of 
the  stomach;  d.  testes;  e.  oesophagus;  f.  one  of  several 
embryos. 

Fig.   9.    jaws  of  the  above. 

Fig.  10.    similar  animal,  female,  deadly  enemy  to  Chydorus. 

Fig.  11.    j  aws  of  same. 

Figs.  12, 13.     ?    pedicularis,  ecto-parasite  of  Diaptofnus. 
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THE  FLORA  OF  MINNESOTA. 


The  following  catalogue  of  the  plants  of  Minnesota  is  presented 
I  a  report  of  progress  in  this  department  of  the  geological  and 
atnral  history  survey  of  the  state.  It  includes  not  only  the 
baeryations  of  the  state  geologist  and  his  assistants  upon  this 
oney,  but  also  those  of  earlier  botanic  collectors  and  explorers, 
numerating  all  the  species  that  are  known  to  have  been  found  in 
linnesota  by  all  obsenrers  up  to  the  present  time.  Grateful  men- 
ion  of  the  various  sources,  in  chronologic  order,  from  which  this 
4t  is  largely  a  compilation,  is  therefore  its  most  appropriate  pre- 
ice. 

Hennepin,  Carver »  Pike,  and  other  early  explorers  of  this  state, 
ccasionally  refer  to  some  of  its  forest  trees,  wild  fruits  and  berries, 
nd  plants  used  for  food  or  medicine  by  the  Indians.  Carver,  who 
raveled  to  the  upper  part  of  the  Minnesota  river  in  1767,  wrote  of 
he  region  through  which  it  flows: — "Wild  rice  grows  here  in  great 
bundance;  and  every  part  is  filled  with  trees  bending  under  their 
Mds  of  fruits,  such  as  plums,  grapes,  and  apples;  the  meadows  are 
overed  with  hops,  and  many  sorts  of  vegetables;  whilst  the  ground 
s  stored  with  useful  roots,  with  angelica,  spikenard,  and  ground- 
iXi\%y  On  the  uplands  bordering  the  river  he  saw  "such  amazing 
[uantities  of  maples,  that  they  would  produce  sugar  sufficient  for 
ny  number  of  inhabitants.^^ 

The  first  published  list  of  plants,  so  far  as  known  to  the  writer, 
hat  includes  species  found  in  Minnesota,  is  in  the  American  Jour- 
^l  of  Science,  vol.  iv,  1822,  pages  56  to  69,  entitled  "Notice  of  the 
^lants  collected  by  Professor  D.  B.  Douglass,  of  West  Point,  in 
he  expedition  under  Oovernour  Cass,  during  the  summer  of  1820, 
^und  the  Great  Lakes  and  the  upper  waters  of  the  Mississippi: 
lie  arrangement  and  description,  with  illustrative  remarks,  being 
Wnished  by  Dr.  John  Torrey."  This  includes  115  species,  26  of 
''Wch  were  from  Minnesota. 

The  appendix  of  Keating's  Narrative  of  Major  Long^s  Expedition 
^  the  year  1823^  along  the  Minnesota  river  and  the  Red  river  of 
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the  North  to  lake  Winnipeg,  and  thence  by  the  lake  of  the  Woods 
and  Rainy  lake  to  lake  Superior,  contains  in  pages  105  to  123,  ^*a 
Catalogue  of  Plants  collected  in  the  North-western  Territory  by 
Mr.  Thomas  Say^\  who  accompanied  this  expedition.  These  plants 
were  determined  and  the  catalogue  prepared  for  pablication  by 
Lewis  D.  de  Schweinitz,  excepting  the  first  five  species  which  were 
by  Nuttall.  The  flowering  plants  and  ferns  in  this  list  include  134 
species,  30  of  which  are  referred  definitely  to  Minnesota.  Both  the 
foregoing  lists  are  arranged  according  to  the  Linnaean  system. 

In  Schoolcraft^s  Narrative  of  an  Expedition  through  the  upper 
Mississippi  to  Itasca  lake,  in  1832,  pages  160  to  165  are  entitled 
^'Localities  of  Plants  collected  in  the  Northwestern  Expeditions  of 
1831  and  1832;  by  Douglass  Houghton,  M.  D.,  Sorgeon  to  theSx- 
peditions.*^  The  genera  in  this  list  are  arranged  alphabetically,  and 
include  247  species,  115  of  which  are  referred  to  this  state. 

Nicollet's  report,  describing  the  basin  of  the  upper  Mississippi 
river,  from  explorations  during  the  years  1836  to  1839^  contains  in 
pages  143  to  165,  a  ^'CatalogniB  of  plants  collected  by  Mr.  Charles 
Geyer,  under  the  direction  of  Mr.  J,  N.  Nicollet,  during  bis  explo- 
ration of  the  region  between  the  Mississippi  and  Missouri  riveis: 
by  Professor  John  Torrey,  M.  D."  Of  the  446  species  in  this  cata- 
logue, about  60  were  collected  in  Minnesota,  most  of  the  otheis 
being  from  Dakota. 

Owen^s  geological  report  presents  in  its  appendix,  in  pages  606 
to  622,  a  "Systematic  Catalogue  of  Plants  of  Wisconsin  and  Minne- 
sota, by  C.  C.  Parry,  M.  D.,  made  in  connexion  with  the  Geological 
Survey  of  the  Northwest,  during  the  season  of  1848."  The  author 
states  that  "the  number  of  plants  comprised  in  this  list  is  seven 
hundred  and  twenty-seven,  included  in  one  hundred  and  six  natural 
orders."  Many  of  them  are  particularly  mentioned  as  occurring 
in  this  state,  and  often  interesting  descriptive  notes  are  added,  some 
of  which  are  quoted  in  the  following  pages. 

The  next  contribution  to  our  knowledge  of  the  flora  of  the  state 
is  by  Mr.  Thomas  Clark,  on  the  "Botany  of  the  Northeastern 
Geological  District  of  Minnesota",  forming  pages  73  to  82  of  the 
report  of  the  state  geologist,  Aug.  H.  Hanchett,  M.  D.,  in  1865. 
About  a  hundred  species  are  here  enumerated.  Some  thirty  <Jf 
them,  however,  only  occur  in  cultivation,  being  mostly  the  com- 
mon grains  and  garden  vegetables,  noted  to  show  the  agricultural 
capability  of  the  region.  The  other  species  of  this  list  include  chiefly 
the  most  important  forest  trees,  and  such  shrubby  and  herbaceons 
plants  as  seemed  of  special  interest  because  of  their  fruit  or  me^' 
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Sinai  qaalities,  accompanied  with  remarks  respecting  the  size  of  the 
roes,  and  the  abundance  and  geographical  limits  of  the  native 
ipecies. 

The  most  valuable  of  all  the  publications  concerning  the  botany 
^f^Minnesota,  and  the  only  attempt,  before  the  present,  to  give  a 
complete  list,  so  far  ais  known,  of  our  flora^  was  ^'a  Catalogue  of  the 
Plants  of  Minnesota,  by  I.  A.  Lapham,  LL.  D.,  of  Milwaukee, 
NiB.'*\  which  he  prepared  in  1865.  Eight  years  later,  soon  after 
;he  initiation  of  the  present  survey  of  the  state,  he  generously  sent 
hia  manuscript  to  professor  Winchell,  as  state  geologist.  It  was 
)Qblished  in  the  report  of  the  State  Horticultural  Society  for  1875. 
[n  the  preface.  Dr.  Lapham  states  that  he  had  consulted  the  lists 
)f  plants  already  enumerated  from  Douglass  to  Panry;  but  that  his 
»talogue,  nevertheless,  rests  chiefly  upon  his  ^^own  observations 
md  collections  made  during  several  excursions  into  the  State;  one 
>f  which,  in  the  spring  of  1857,  was  extended  to  the  waters  of  the 
fted  River  of  the  North.^^  Dr.  Lapham  refers  to  his  additional 
lonrces  of  information,  as  follows: — *^In  1858  Mr.  Robert  Ken nicott 
nade  collections  of  plants  and  animals  in  the  Red  River  country 
prhich  are  preserved  by  the  Northwestern  University  at  Evanston, 
Illinois.  Mr.  Charles  A.  Hubbard  collected  expressly  for  me  a  large 
lumber  of  plants,  including  mosses  and  lichens,  while  on  a  tour 
Tom  Lake  Superior  to  Lake  Winnipeg  and  Pembina,  as  well  as 
prhile  on  his  return  by  way  of  St.  Paul.  In  1861  Mr.  T.  J.  Hale, 
prhile  prosecuting  geological  investigations  along  the  Mississippi 
river  in  connection  with  the  Wisconsin  State  survey,  made  some 
collections  of  plants  in  Minnesota,  a  list  of  which  he  has  kindly 
Furnished  to  me.  Several  species  are  introduced  upon  his  authority.^^ 
The  flowering  plants  and  vascular  cryptogams  in  this  catalogue 
iiomprise  896  species,  besides  which  it  also  enumerates  55  species  of 
mosses,  liverworts  and  lichens  found  in  Minnesota.  It  is  without 
Qotes,  in  respect  to  the  part  of  the  state  where  plants  of  limited 
range  occur,  and  does  not  indicate  whether  the  species  are  common 
or  rare, 

Mr.  George  M.  Dawson's  report  to  the  British  North  American 
Boundary  Commission,  on  the  Geology  and  Resources  of  the  region 
in  the  vicinity  of  the  Forty-ninth  Parallel,  from  the  Lake  of 
the  Woods  to  the  Rocky  Mountains,  published  in  1875,  contains  in 
pages  351  to  379,  a  list  of  plants  collected  in  this  survey  during 
the  summers  of  1873  and  1874,  with  notes  of  their  localities  and 
dates  of  collection,  stating  whether  they  were  found  in  flower  or  in 
other  stages  of  growth.    This  enumerates  636  phaenogams  and 
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yaacular  eryptogama,  of  which  989  were  eollecied  on  the  norUMni 
border  of  MinneioUy  from  the  lake  of  the  Wooda  to  the  Bed  riTir. 
Twenty-three  spedea  of  moiaea  and  lichens  were  alao  collected  on 
thia  part  of  the  international  boundary.  The  rosheat  aedges  imd 
gnunes  of  this  liit  were  determined  by  Prof.  John  M aoonn;  }if 
whom,  as  alao  by  Mr.  Dawaon,  aome  additional  notea  reepeeting 
their  identifications  of  species  and  more  recent  collections  in  the 
same  region  and  thence  eastward  to  lake  Saperior,  have  been  kindly 
famished. 

Another  collection  of  planta,  numbering  about  800  species,  wn 
made  on  the  same  surrey,  along  ita  extent  from  the  Bed  riTer  to 
the  Bocky  mountains,  in  connection  with  the  U.  S.  Northern 
Boundary  Commission,  by  Dr.  Blliott  Gouea,  who  aubmitted  tiiem 
to  Prof.  J.  W.  Ghickering  for  determination  and  report  With 
these  were  also  incorporated  the  species  of  .Mr.  Dawaon^s  list  (ex- 
cepting mosses  and  lichens),  so  far  as  they  were  not  included  in 
Dr.  Gouea*  collection,  making  a  catalogue  of  692  apeciesi  bendei 
sereral  varietiea;  which  was  published  in  1878  in  the  BuUeUn  ofihe 
United  States  Geological  Survey,  vol.  iv,  pages  801  to  880.  Ninetj- 
six  species  are  stated  to  have  been  found  at  Pembina,  situated  on 
the  Bed  riyer,  adjoining  Minnesota. 

A  few  species  of  Garex,  collected  by  Sir  John  Bichardson  at 
Bainy  lake  and  the  lake  of  the  Woods,  and  determined  by  Dr. 
Francis  Boott,  are  included  in  the  botanical  appendix  of  Bicdiaii' 
son's  Arctic  Expedition  in  Search  of  Sir  John  Franklin;  whicb 
also  gives  much  valuable  information  as  to  the  geographic  limits 
northward  of  many  of  our  plants. 

A  list  of  the  ferns  of  Minnesota,  collected  by  Miss  £.  W. 
Cathcart,  comprising  thirty  species  and  three  varieties,  was  publish- 
ed in  1877  in  the  Bulletins  of  the  Minnesota  Academy  of  Natural 
Sciences,  vol.  i,  pages  303  and  301.  This  list  includes  two  especial- 
ly interesting  species,  the  very  rare  Phegopteris  calcarea,  F^e,  and 
Woodsia  scopalina,  Eaton,  which  here  reaches  its  eastern  limit. 

The  Report  of  tJie  Minnesota  Horticultural  Society  for  1884  con- 
tains, in  pages  83  to  116,  a  valuable  paper  by  Miss  Sara  Manning, 
OQ  "The  Wild  Flowers  of  the  Lake  Pepin  Valley",  including  a 
catalogue  of  504  species. 

In  the  same  report,  on  pages  361  to  367,  are  ''Notes  on  the  Flora 
of  western  Dakota  and  eastern  Montana  adjacent  to  the  Northern 
Pacific  railroad,"  by  John  B.  Leiberg,  in  which  are  frequent  inci- 
dental references  to  Minnesota. 

In  the  annual  reports  of  the  present  Oeological  and  Natural  Hist- 
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€>ry  Surveff  of  Minnewia^  notices  of  the  botany  of  portions  of  the 
sfaite  have  been  published  as  follows: — 

In  the  first  annual  report,  for  the  year  1872,  a  '^List  of  Plants, 

lostly  herbaoeoas,  in  the  neighborhood  of  St.  Anthony,  Minne- 

i;  principally  found  on  the  University  Grounds.     1869 — 1872. 

Professor  E.  H.  Twining/*    This  includes  230  species. 

In  the  report,  for  1873,  lists  of  the  trees  and  shrubs  of  the  Big 

Woods,  and  of  Big  Stone  lake,  by  Prof.  Winchell. 

In  the  report  tor  1874,  lists  of  the  trees  and  shrubs  of  Freeborn 
cuid  Mower  counties,  by  Prof.  Winchell. 

In  the  report  for  1875,  the  trees  and  shrubs  of  Fillmore  county, 
by  Prof.  Winchell;  and  of  Olmsted,  Dodge  and  Steele  counties,  by 
Ihro£  M.  W.  Harrington. 

In  the  report  for  1876,  the  trees  and  shrubs  of  Houston  and 
Sennepin  counties,  by  Prof.  Winchell. 

In  the  report  for  1877,  the  trees  and  shrubs  of  Ramsey  county, 
by  Prof.  Winchell;  and  of  Rice  county,  by  Prof.  L.  B.  Sperry. 

In  the  report  for  1878,  pages  35  to  46,  'The  Plants  of  the  North 
Shore  of  Lake  Superior.  By  B.  Juni.'^  This  is  a  list,  with  numer- 
ous notes  of  localities  and  relative  abundance,  and  occasional 
^descriptive  remarks,  of  218  species  collected  by  Mr.  Juni,  in  the 
summer  of  that  year,  in  connection  with  the  party  there  engaged 
xn  geological  exploration;  with  58  additional  species,  collected  in 
^he  yicinity  of  the  University,  at  Minneapolis,  including  25  species 
of  Carex,  while  23  others  of  this  genus  are  in  the  list  preceding. 

In  the  report  for  1879,  pages  138  to  149,  another  list  of  ''Plants 
of  the  North  Shore  of  Lake  Superior,  collected  by  T.  S.  Boberts*\ 
in  connection  with  the  geological  survey  in  that  year,  from  July 
S6  to  Sept.  2;  including  220  species,  with  frequent  notes  of  locality, 
>^lative  abundance,  and  other  description;  100  of  these  species  being 
^  addition  to  Mr.  Junius  list. 

And,  in  the  report  for  1880,  pages  201  to  216,  lists  of  76  species 
^f  forest  trees,  31  shrubs,  and  259  herbaceous  plants,  identified  by 
•^tr.  0.  E.  Garrison  in  the  region  of  the  head-waters  of  the  Crow 
^Ving  river,  the  White  Earth  reservation,  Itasca  lake,  and  the 
^pper  Mississippi,  during  an  exploration  in  the  summer  of  that 
^ear  for  the  Forestry  Department  of  the  United  States  Census. 

Besides  these  publications,  very  important  contributions  of  notes 
^tid  specimens  have  been  received  from  botanists  throughout  the 
^^te.  Mr.  John  B.  Leiberg,  of  Mankato,  supplied  a  list  of  about 
'^50  species,  collected  in  1882,  mostly  in  Blue  Earth  county,  but 
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including  alao  a  considerable  nnmber  from  tbe  Bonthwest  purfe  ol 
the  atste.    Many  specimens  collected  in  Btne  Earth  coanty,  ^ajid 
others  from  Dakota  and  Montana,  have  been  donated  by  Mr.  iL^. 
berg  to  the  State  Museum.    A  list  of  aboat  500  species,  obaei~^«d 
chiefly  in  the  vicinity  of  Minneapolis  by  the  Yonng  Natnrali^sts' 
Club,  was  commnnicated  by  Mr.  Thomas  S.  Roberts,  by  wla  vnu 
nearly  all  these  species  were  determined,  others  being  by  Clare  zice 
L.  Herrick,  F.  S.  Griswold,  and  R.  S.  Williams.   I  am  also  indel>  ted 
to  Mr.  Roberts  for  much  further  assistance  in  the  preparation,     of 
the  following  catalogue.     Manuscript  lists,  to  which  references    are 
frequently  made  in  stating  the  geographic  range  of  species  or  local- 
ities of  rare  or  local  plants,  were  received  from  Mr.  George  B.  Aif^on, 
ofOwatonna;  Miss  Franc  E.  Babbitt,  of  Little  Falls;  Miss  P.  S. 
Beane,  of  Faribault;  Mrs.  C.  H,  Bennett,  of  Pipestone  City;  Adit. 
A.  C.  Blaisdell,  of  Saint  Cloud;  Mr.  and  Mrs.  C.  W.  Blake,  of  Osn- 
non  River  Falls;  Miss  Eloise  Butler,  of  Minneapolis;  Rev.  E2-T. 
Campbell,  of  Saint  Cloud;  Mrs.  M.  C.  Carter,  of  Hesper,  Iowa;  Adiss 
E.  W.  Catbcart,  of  Washington,  D.  C;  Prof.  L.  W.  Chaney,      Jr., 
of  Northtield ;  Mr.  R.  I.  Cratty,  of  Armstrong's  Orove,  Iowa;  ^Mia 
Phebe  A.  Field,  of  Stillwater:  Mr.  Lewis  Foote.  of  Worthing.  'tx>D; 
Mr.  0.  E.  Garrison,  of  Saint  Cloiid ;  Prof  C.  J.  Gedge.  of  Moorl»  «ad; 
Mr.  H.  F.  Gibson,  of  Wabasha;  Mr.  W.  H.  Hatch,  of  Rock  Isl  «id, 
Illinois;  Dr.  V.  Havard,  surgeon  at  Fort  Pembina,  Dakota;  MI  ■*.  C. 
L.  Herrick,  of  Minneapolis;  Prof.  John  M.  Holziuger,  of  WiiLOBB; 
Mr.  B.  Juni,  of  New  Ulm;  Mr.  J.  0.  Kassube,  of  Mionea[:> «lis; 
Dr.  aad  Mrs.  H.  C.  Leonard,  bf  Fergus  Falls;  Miss  Sara  ManrslDg, 
of  Lake  City;  Rev.  John  Pemberton,  of  Saiut  Paul;  Mrs.   J.       ff. 
Ray,  of  Lake  City;  Dr.  J.  H.  Sandberg.  of  Red  Wing;  Rev,  John 
Scott,  of  Emerson,   Mauitoba;  Rev.   H.  M.    Simmons,  of  ^Min- 
neapolis; Mrs.  E.  H.  Terry,  of  Saint  Paul;  and  Prof.  N.  H.  "VTin- 
chell,  of  Minneapolis.    Many  observations  in  respect  to  the  rel  alire 
abundance  and  geographic  range  of  species  have  been  also  noted 
by  the  writer  during  explorations  for  this  survey. 

Though  not  within  the  province  of  this  catalogue,  it  seems  desir* 
able  to  mention  here  the  lists  of  775  species  of  Fuugi,  by  Dr.  A.  K 
Johnson,  of  Minneapolis,  in  the  Bulletins  of  the  Minnesota  Academy 
fXiiliiffil  Sciences,  vol.  i.     Tlips.?  were  nearly  all  collected  bj  Dr. 

ihusou  within  the  limits  of  Hennepin,  Ramsey,  Wright  and  Anota 

nties.   The  fifth  annual  report  of  this  survey,  for  the  year  1876, 

s  the  same,  but  with  the  notes  somewhat  abbreviated,  to  the 

8  spwifls.  t^e  extent  to  which  the  work  had  been  csr- 

A'Of  that  report.     Dr.  Johnson  has  also  givea  much 
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itention  to  the  study  of  the  fresh-water  alg»,  determiniDg  a  large 
lamber  of  species. 

A.iiother  successful  student  of  fresh*water  algae,  especially  of  the 
)e8mid8,  is  Miss  Eloise  Butler,  of  Minneapolis.  An  article  respect- 
Qg  these  microscopic  plants,  by  Mr.  Francis  Wolle,  iii  the  Bulletin 
fihe  Torrey  Botanical  Club  for  February,  1883  (vol.  x,  pages  13  to 
tl),  enumerates  eighteen  species  new  to  the  Utxited  States,  collected 
\j  Miss  Butler  in  the  vicinity  of  Minneapolis,  including  eight 
orms  (three  species  and  five  varieties)  new  to  science. 

CoNDinOKS  DBTEBHIKING  THE  ChABA.OTER  OF  THE    FlORA. 

In  considering  the  botany  of  any  district,  its  geographic  position, 
levation  and  contour,  tbe  climate,  and  the  diverse  rocks  and  soils 
I'hich  it  presents,  need  to  be  briefly  stated,  since  these  circumstan- 
68  control  the  development  of  the  flora. 

Minnesota  lies  in  the  middle  of  the  North  American  continent, 
Imost  midway  between  the  Atlantic  and  Pacific  oceans  and  between 
be  gulf  of  Mexico  and  the  Arctic  ocean,  being  distant  a  thousand 
liles  or  more  from  each  of  these  grand  bodies  of  water.  The  extent 
f  the  state  from  south  to  north  is  380  miles,  and  its  average  width 
bout  220  miles.  It  lies  between  43""  30'  and  49""  north  latitude, 
ad  between  90^  and  97^  west  longitude.  Its  area  is  84^86  square 
liles. 

The  topographic  features  of  Minnesota  may  be  briefly  summed 
p  for  its  western  three-quarters,  as  being  a  moderately  undulating, 
ometimes  nearly  flat,  but  occasionally  hilly  expanse,  gradually 
escending  from  the  Coteau  des  Prairies  and  from  the  Leaf  hills, 
eepectively  about  2000  and  1700  feet  above  the  sea,  to  half  that 
light,  or  from  1000  to  800  feet,  in  the  long  flat  basin  of  the  Red 
iver  valley,  and  to  the  same  hight  along  the  valley  of  the  Missis- 
ippi  from  Saint  Cloud  to  Minneapolis.  The  only  exceptions  to 
his  moderately  undulating  or  rolling  and  rarely  hilly  contour^  are 
he  southeast  part  of  the  state  where  the  Mississippi  river  and  its  <  j 

nbutaries  are  enclosed  by  bluf&  from  200  to  600  feet  high,  and  the 
lorthwest  shore  of  lake  Superior  and  the  part  of  the  state  lying 
north  of  this  lake  and  east  of  Vermilion  lake.  A  very  bold  rocky 
bighland  rises  400  to  800  feet  above  lake  Superior,  within  from 
one  to  five  miles  back  from  its  shore-line,  all  along  the  distance  of 
150  miles  from  Duluth  to  Pigeon  point,  the  most  eastern  extremity 
of  Minnesota;  while  farther  north  are  many  hill-ranges,  200  to  500 
bet  higher,  mostly  trending  from  northeast  to  southwest  or  from 
Mtt  to  west. 
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Lake  Superior  is  602  feefc  above  the  sea.    The  shore  of  this  lak^ 
is  the  lowest  land  in  Minnesota,  while  its  highest  land  is  the  MesalczF^ 
range,  which,  south  of  Vermilion  lake  and  eastward,  is  found  b:< 
Prof.  Wincheil  to  exceed  2000  feet  above  sea-level.    Itasca  lak< 
the  head  of  the  Mississippi,  is  about  1500  feet  above  the  sea; 
this  river  at  the  southeast  corner  of  Minnesota,  620  feet.   Professc 
Wincheil  estimates  the  average  elevation  of  the  entire  state  to 
approximately  1275  feet  above  the  sea. 

Climate  is  the  most  important  of  the  factors  by  which  a  flora 
modified,  and  this  depends  chiefly  on  geographic  position,  elevati< 
and  contour,  if  a  sufficiently  large  area  is  taken  into  account.  Tl 
warmest  days  of  summer  in  Minnesota  have  a  temperature  of  abo' 
90^  Fahrenheit,  but  such  days  are  rare;  and  the  greatest  cold 
winter  is  —  30®  or  sometimes  —  40°.     The  annual  precipitation 
moisture  as  rain  and  snow  is  from  25  to  30  inches.  Itis  distribul 
somewhat  equally  throughout  the  year;  damaging  droughts  or 
cessive  rains  seldom  occur.    In  winter  the  snow  in  the  south  hi 
of  the  state  is  commonly  about  a  foot  deep  during  two  or  thi 
months;  but  farther  north  it  attains  an  average  depth  of  two 
three  feet. 

The  soil  throughout  the  greater  part  of  Minnesota  consists    ^3^^  of 
glacial  drift,  a  mixture  of  ciay,sand,  gravel  and  boulders,  clay  beir-ir^sBing 
the  principal  ingredient,  and  boulders  being  usually  infrequeiK:^^-^^^' 
This  deposit  has  been  gathered  from  diverse  formations  of  grani'-c:^^-*^^^ 
and  gneiss,  sandstone,  limestone,  and  shales.    Enriched  at  the  suir  ^  sur- 
face by  the  decay  of  vegetation  through  centuries,  the  black  s»^       soil 
on  areas  of  the  glacial  drift  has  ordinarily  a  depth  of  one  or  t\r"  ^    two 
feet,  and  is  very  fertile.    Other  varieties  of  soil  are  found  in  tra<».^^rracts 
of  gravel  and  sand,  also  generally  quite  fertile,  which  in  msirM^Miany 
places  border  the  large  rivers  and  spread  widely  upon  the  regLf-^^^on 
drained  by  the  St.  Croix  and  Crow  Wing  rivers  and  the  upper  ]kSS^I3f;5- 
sissippi;  in  the  lower  alluvial  bottomlands,  which  are  mostly  oy^^^yy^j., 
flowed  by  the  highest  water  of  spring;  on  the  clith  of  sand8t*w^#^  ,^^^^ 
and  limestone  which  border  the  rivers  in  the  southeast  part  of  ^^^/^^ 
state;  and  on  the  hills  of  granite  and  crystalline  schists  nort*^;;:;;-^^   y. 
lake  Saperior.  Eaeh  peculiarity  of  soil  affords  a  congenial  ^o^^^^ff^j. 

for  pliiBte'l^^jMlll^lgd'or  ea&  not  thrive  ebewhere. 

li  ... ' •*  ■  - 
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the  itate,  spproxitnately;  while  abont  one-third,  lying  at  the  sonth 
and  loatliweBt,  and  reaching  in  the  Bed  river  valley  to  the  ioter- 
nstioual  boundary,  as  also  the  part  of  thia  valley  farther  north  to 
lake  Winnipeg,  ia  prairie.  The  line  dividing  these  areas,  having 
an  almost  wholly  timbered  region  on  its  northeast  side,  and  a  re- 
gion on  its  sonthwest  side  that  is  chiefly  grassland,  without  trees 
or  ahmbe,  excepting  in  narrow  belts  along  the  larger  streams  and 
occasional  grovee  beside  lakes,  runs  aa  follows.  Entering  the 
itate  from  the  north  abont  fifteen  miles  east  of  Emeison  and  St. 
Vincent,  it  extends  sonth-soatheastward  to  Bed  Lake  Falls,  thirty- 
lix  miles  east  of  Grand  Forks;  thence  southeast  and  sonth,  to  the 
ost  end  of  Maple  lake;  thence  southwesterly  along  this  l^e,  and 
rom  it  sonth  to  the  Sand  Hill  river:  thence  southeasterly  to  the 
Vhite  Earth  Agency;  thence  southerly,  by  Detroit  and  Pelican 
lapids,  to  Fergus  Falls,  which  is  situated  half-way  from  the  north 
o  the  south  line  of  the  state;  thence  southeasterly,  in  a  less  direct 
nd  regular  course,  through  Douglas,  Stenrns,  Meeker,  McLeod  and 
libley  counties,  to  the  Minnesota  river,  and  along  that  stnam  to 
fankatouid  South  Bend;  thence  easterly  by  Janesville,  Water- 
ille  and  Morristown,  to  Faribault;  thence  northerly,  turning  back- 
rard,  to  Minneapolis  and  Anoka,  the  loop  thus  formed,  enclosing 
Vright,  Carver,  Scott,  Le  Sueur,  and  parts  of  adjacent  counties, 
leing  the  boundary  of  the  area  well  known  as  the  Big  Woods; 
hence  easterly,  passing  through  Bamsey  and  Washington  counties 
o  Stillwater  and  Hudson,  where  it  enters  Wisconsin. 

The  Big  Woods  are  principally  made  up  of  the  following  species 
if  trees,  arranged  by  Prof.  Winchell  in  the  estimated  order  of  their 
btindance:  white  or  American  elm,  basswood,  sugar  maple,  black 
ud  bur  oaks,  batternut,  slippery  or  red  elm,  soft  or  silver  maple, 
dttemnt,  white  and  black  ash,  iron-wood,  wild  plum,  Jane-berry, 
Lmerican  crab-apple,  common  poplar  or  aspen,  large-toothed  pop- 
ar,  tamarack  (in  swamps),  box-elder,  black  cherry,  cotton  wood 
beinde  riven  and  lakes),  water  beech,  willows,  hackberry,  paper  or 
aooB  birch,  yellow  birch,  white  oak,  and  red  cedar.  Farther  north- 
vard  white,  red  and  jack  pines,  black  and  white  spruce,  balsam  fir 
md  arbor-vitEB  are  conspicuous  in  the  forest,  intermingled  with 
tjBciduous  trees.  Its  shrubs  include  prickly  ash,  smooth  sumach, 
t  grape,  Yirgiuiijn  creeper,  climbing  bitter-sweet,  red  and  black 
f^beniess,  cboke-b^rry,  prickly  and  smooth  gooseberries,  black 
mt,  and  specie^!  of  cornel,  wolfberry,  honeysuckle,  elder,  vibur- 
I,  and  hazel-nut. 
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The  most  abundant  species  of  grass  fonnd  upon  the  pnirieeaB  of 
southwestern  Minnesota,  are  as  follows:  beard-grass  (Andropo-  ^ou 
furcatus,  Muhl.),  commonly  here  called  ^'blue-joint,"  Indian  g^  rasa 
(Ghrysopogon  nutans,  Benth.),  muskit-grass  (Bouteloaa  raeeoL  -^te 

Lagasca),  and  porcupine  grass  (Stipa  spartea,  Trin.),  commoik oa 

land  neither  very  dry  nor  very  moist;  another  species  of  beard-s^73^ 
(Andropogon  scoparius,  Michz.),  and  a  second  muskit-grass  (Bo^  nt^ 
loua  hirsuta,  Lagasca),  common  on  dry  swells;  the  fresh-vT^atQii 
cord-grass  (Spartina  cynosuroides,  Willd.)i  in  sloughs,  making^  the 
principal  mass  of  their  hay;  and  rice  cut-grass  (Leersia  oryz(»x</^ 
Swartz),  with  the  last.    The  prairies  also  bear  a  great  yariet;j  of 
flowers,  including  numerous  species  of  aster,  golden-rod,  sunflower, 
blazing-star  or  button  snakeroot,  and  prairie  clover,  and  the  ro^e^ 
lily,  harebell,  phlox,  gerardia,  fringed  gentian,  and  many  others. 
Sometimes  the  view  across  miles  of  the  praine  is  made  yellow  m^ 
purple  by  the  multitude  of  sunflowers,  blazing-stars,  and  gerardi&^* 
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Limits  of  Species. 

Gradual  changes  in  the  flora  are  observable  in  crossing  the  co 
tinent  either  from  east  to  west  or  from  north  to  south.    Man^^ 
species  disappear  as  the  traveler  advances,  while  others,  not  befor^^*^^ 
present,  are  met  with.  A  large  majority  of  the  plants  in  the  Pacific:^ 
states  are  not  found  east  of  the  Mississippi;  and  such  limitatio 
prevails  almost  without  exceptions  between  the  arctic  and  tropi 
zones.    The  central  position  of  Minnesota  therefore  makes  this 
most  interesting  field  for  the  notation  of  the  limits  of  species. 

Among  our  forest  trees,  the  white  and  red  pine,  arbor-vit 
(^^white  cedar'^),  yellow  birch,  black  ash  and  sugar  maple  reac 
their  western  limit  at  the  east  side  of  the  Red  river  valley. 

No  tree  of  exclusively  western  range  extends  east  into  Minne-- 
sota,  and  the  only  shrubs  thus  noted  are  Elaeagnus  argentea  (silver--' 
berry),  CEoothera  albicaulis  and  Aniorpha  microphylla;  but  about 
fifty  herbaceous  plants  belonging  to  the  flora  of  the  western  plains 
and  the  Rocky  mountains,  and  not  yet  known  to  occur  east  of  th^ 
Mississippi  river,  are  found  within  our  limits.     These  include  s 
cies  of  Ranunculus,  Aquilegia,  Vesicaria,  Linum,  Astragalus,  Oxy 
tropis,  Potentilhi.  Gaura,  Feiicedanum,  Cymopterus,  Gutierrezi 
Aplopappus,  Grindelia.  Lepacliys,  Ilelianthus,  Gaillardia,  Senecioo  -■^  ^^* 
Troximon,  Plantago,  Pentsteniou,  Orthocarpus,  EchinospermuoL^-^^*  '^» 
Collomia,  Gentiaiia,  Asclepias,  Suieda,  Comandra,  Euphorbia,  Alii  -i  -■"' 
uiii,   CaiTx,   Sporobolus,   Aristida,    l^uchloe,   Elymus,   and  Beclca^  *^'" 
inannia. 
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4.  group  of  species,  most  notably  represented  in  the  pine  and 
lib  families,  including  oar  three  pines,  black  spruce,  balsam  fir, 
uarack  and  arbor-vitas,  huckleberry,  blueberry,  cranberry,  snow- 
Ty,  aromatic  wintergreen.  or  checkerberry,  Labrador  tea,  and  the 
itonia  and  dwarf  cornel,  extends  through  the  northeast  part  of 
»  state  to  limits  approximately  coinciding  with  the  Mississippi 
BTf  Red  lake  and  the  lake  of  the  Woods. 

The  northern  limits  of  yellow  birch,  bur  oak,  sugar  maple  and 
iswood  here  coincide  nearly  with  the  international  boundary. 
e  red  cedar,  cottonwood,  hornbeam,  white,  black  and  red  oaks, 
;ternut,  bitter-nut  or  swamp  hickory,  hackberry,  box-elder,  frost 
kpe  and  prickly  ash  reach  their  general  northern  limits  in  the 
rth  half  of  this  state;  but  several  of  them,  like  many  herbaceous 
tcies  of  similar  range,  continue  somewhat  farther  northwestward 
o  Manitoba.  The  shell-bark  hickory,  black  walnut,  red  mul- 
Ty  and  Kentucky  coffee-tree  attain  their  most  northern  range 
the  south  half  of  the  state. 

The  accompanying  map  shows  the  portions  of  Minnesota  re- 
sctively  occupied  by  forest  and  prairie,  and  the  approximate  limits 
many  of  our  trees.* 

Introduced  PLiJirrs. 

^bout  eight  per  cent,  of  the  plants  growing  without  cultivation 
this  state  are  introduced  species,  distinguished  in  the  catalogue 

being  printed  in  Italics.  Moat  of  them  are  such  as  follow 
ilized  man,  and  grow  in  his  cultivated  fields  and  gardens,  in 
te  of  all  efforts  to  banish  them.  Among  the  most  notable  in- 
»duced  weeds  in  this  state  may  be  mentioned  mustard,  cow-herb 
i  cockle,  specially  troublesome  in  wheat-fields;  shepherd^s  purse, 
rslane,  mallow,  May-weed,  burdock,  mullein,  pigweeds,  tumble- 
ed,  black  bindweed,  curled  or  yellow  dock,  sheep  sorrel,  hemp, 
rnyard-grass,  and  foxtail  or  pigeon-grass,  frequently  too  plenti- 

in  cultivated  ground,  about  dwellings,  by  the  road-side,  or  on 
jture-land.  The  ox-eye  daisy  or  white-weed,  Canada  thistle  and 
3at  or  chess  are  sparingly  established,  and  may  become  very  com- 
m  bad  weeds  here,  as  farther  east.  It  should  be  added  that,  be- 
es these  immigrants,  a  considerable  number  of  weeds  native  to 
s  country  are  also  common,  including  species  of  Lepidium,  Iva, 
abrosia,  Helianthus  and  Stachys.     Dp  to  the  present  time,  only 

♦Its  method  of  delineation  is  similar  to  that  of  Dr.  Robert  Bell's  map,  recently 
lished  by  the  Geological  Survey  of  Canada,  showing  the  general  northern  limits  of 
principal  forest  trees  of  Canada. 
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about  half  as  many  naturalized  and  adventiye  species  are  known 
Minnesota  as  in  the  eastern  states,  the  difference  being  due  to  t^Ti^e 
shorter  time  since  the  settlement  of  this  state  and  the  proportic^  xx- 
ately  less  numerous  opportunities  for  them  to  gain  a  foot-hold  h^xrc 

Pabldonaby  Renabks  on  thb  Gatalogub. 

Under  each  species  is  a  statement  whether  it  is  abundant,  co  xix- 
mon,  frequent,  infrequent,  or  rare,  and  whether  its  geographic  racx^re 
extends  throughout  the  state  or  to  limits  which  are  indicated  ap- 
proximately; or,  when  the  observations  are  insufficient  for  svtoli 
statement,  the  localities  where  the  species  has  been  noted  are 
tioned,  with  the  names  of  the  observers. 

The  arrangement  of  families,  genera  and  species  strictly  foil 
the  fifth  edition  of  Gray^s  MantMl;  and  wherever  a  synonym  repL 
any  name  that  occurs  in  the  Mantml^  the  latter  also  is  given, 
closed  by  marks  of  parenthesis.'*' 

The  popular  names  are  mostly  such  as  appear  in  Gray^s  Mantuil 
and  Wood^s  Class-Book;  but  in  a  few  instances  other  names,  in 
general  use  in  this  state,  and  often  specially  significant,  are  inserted!  • 

Introduced  species  are  distinguished  from  the  indigenous,  €ts 
before  mentioned,  by  being  Italicized. 

.  For  the  species  of  our  flora  that   are  not  described   in  Gray''^ 
Manual,  which  only  included  those  found  east  of  the  Mississippi  ^« 
descriptions  are  quoted  from  other  authorities.f    The  present  wor^^ 
thus  supplies,  with  Gray's  Manual^  the  means  of  identifying  all  ther^*^ 
flowering  plants  and  ferns  known  to  occur  in  Minnesota. 

Determinations  of  numerous  difficult  species,  and  notes  con- 
cerning them,  have  been  kindly  supplied  by  Prof.  Asa  Gray,  Mr. 
Sereno  Watson,  Mr.  William  Boott,  Dr.  George  Engelmann,  Mr. 
M.  S.  Bebb,  Rev.  T.  Morong,  and  other  specialists;  and  I  am  in- 
debted to  Dr.  George  Vasey  for  the  description  of  the  new  Aristida 
basiramea,  Engelmann,  posthumously  published. 


*Tlie  sources  of  improved  nomenclature  have  been  Watson's  Bibliographical  Index 
U)  North  American  Botany  (Part  I ;  Polypetala;  :  1878) ;  Gray's  Synoptical  Flora  of 
North  America  (Vol.  II,  Part  I ;  Gamopetalae  after  Composltie  :  1878) ;  various  papers 
by  Professor  Gray  in  the  Proceedings  of  the  American  Academy  of  Arts  and  Sciences; 
Bailey's  CatahMjue  of  North  American  Carices  (1884);  Vasey's  Grasses  of  the  United 
Stuttis  (\%83):  Eaton's  Ferns  of  Nftrth  America  (18S0);  and  notes  in  the  American 
Nataraliift,  the  Botanical  Gazr.ttc,  and  the  Bulletin  of  the  Torrey  Botanical  Club. 

t Chiefly  from  Watson's  report  on  the  liotany  of  Kind's  EriAoration  of  the  Fortieth 
Parallel;  Porter  and  Coulter's  Synopsis  of  the  Flora  of  Colorado ;  Rothrock's  report 
on  the  Botany  of  Wheeler's  .Surreys  wtst  of  the  One  Hundredth  Meridian  ;  Torrey  and 
Gray's  Flora  of  North  America;  and  Gray's  Synoptical  Flora. 
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CATALOGUE. 


RANUNCULACE.E.        Crowfoot  Family. 

OLEMATIS.  L.       VirginVBower. 

^^    verticillapis.  DC.       Virflrin*8- Bower. 

^liady  rocks  at  the  head  of  lake  St.  Croix,  Parry;  St.  Croix  Falls,  Miss  Field;  lake 
^^Pln,  Miss  Manning;  Winona  County,  Holzinger.      Rare. 

^*  VirgrinianAy  L.       Common  Virjrin's- Bower. 

Common,  or  abundant,  southward  ;  frequent  northward  ;  at  Beaver  Bay  and  sum- 
^Vt  of  Black  Point  mountain  north  of  lake  Superior,  Roberts, 

ANEMONE,  L.       Anemone.    Wind-flower. 

A.  pateus,  L.,  var.  Nnttalliana,  Gray.  Pasque-flower  (i.e.  Easter- 
flower).  Pulsatilla.  **  Hartshorn-plant."  **  Headache-plant."  "Gos- 
ling?.*'    "Prairie  Smoke."    "Crocus." 

Abundant  In  all  the  prairie  portion  of  the  state.  Its  bruised  leaves  have  a  very 
pungent  smell.  This  earliest  flower  of  spring  has  received  an  unusual  variety  of  pop- 
ular names. 

A.  clecapetaia,  L.    (A.  Caroliniana,  Walt.)       Carolina  Anemone. 

Freqvieiit  in  the  south  part  of  the  state,  as  in  Hennepin,  Goodhue,  Blue  Earth  and 
Plpt  stone  counties ;  extending  north  to  Saint  Cloud,  Campbell,  Mrs,  Blaisdellf  and 
Appleton,  Swift  county,  Miss  Elwell.       South. 

A.  parvifloray  Michx.       Small-flowered  Anemone. 

Minneapolis,  Winchell ;  upper  Mississippi  river.  Garrison ;  Red  river  valley,  Gedge, 
North. 

A.  niultiiifla,  DC.        Many-cleft  Anemone     Red  Wind-flower. 

Dayton's  blufF,  Saint  Paul,  and  between  Saint  Paul  and  Port  Suelling,  Miss  Oath- 
cart;  lake  Superior  to  the  lake  of  the  Woods,  Af  ocoun.       North. 

A.  cylindrica.  Gray.        Long- fruited  Anemone. 
Frequent  throughout  the  state. 

A.  Yir|^iiiiana«  L.       Virfi^inian  Anemone. 
Common  throughout  the  state. 

A.  dichotomay  L.    (A.  Pennsylvanica,  L.)       Pennsylvanian  Anemone. 
Common,  often  abundant,  throughout  the  state. 

A.  neniorosa,  L.        Wind-flower.    Wood  Anemone. 
Frequent,  or  common,  throughout  the  state. 

2F 
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A.  Hepatica,  L.    (Hepatica    triloba,    Cbaiz.)       Liver-leaf.    Roand-lobed 
Hepatica. 

Freqaent  southward,  extending  north  at  least  to  Dolath,  If  in  CathearU  upper 
Mississippi  river,  Qarriumt  and  Fergus  Falls,  Leonaard. 

A.  acutiloba,  Lawson.    (H.  acutiloba,  DC.)       Sbarp-lobed  Hepatica. 

Common  southward,  extending  north  to  Duluth,  Min  C<Uheart,  and  Mille  Lacs 
county,  Upham. 

THALICTRUM,  Toom.       Mbadow-Rub. 

T.  anemonoideSy  Micbz.       Roe-Anemone. 

Often  common  southward,  extending  north  to  Stillwater,  MisB  I'^feld,  Anoka eounty, 
Jufii,  Stearns  county,  Campbell,  and  Fergus  Falls,  Lecnard.   Flowers  nearly  always  ^ 

purplish.  (Abundant  at  Marine  Mills,  Washiogton  county,  often  having  more  than 
one  row  of  sepals  and  occasionally  with  all  the  stamens  and  pistils  changed  to  sepals. 
M  (89  Field,)  ^ 

T.  diolcuniy  L.        Early  Meadow-Rue. 
Common,  or  frequent,  throughout  the  state. 

T.  purpurascenSy  L.       Parplisb  MeaJow-Rue. 

Common,  extending  north  at  lea%t  to  Morrison  county,  Upham,  the  St.  Louis  river,  ^  ^ 
Mrs .  Herrick,  and  in  the  Bed  river  valley  to  Pembina,  Chicherino,  (Speeimens  collected  ^^^  « 
by  Prof.Oedge  at  Glyndon,  Clay  county,  have  the  shining  upper  surfaee  of  the  very  '%m_  -r 
large  leaflets  waxy,  as  if  varnished,  but  the  lower  surface  minutely  pubescent  or  *^r  ^ 
glabrous,  not  waxy.) 

T.  Cornuti,  L.       Tall  Meadow-Rue. 
Common,  or  frequent,  throughout  the  state. 

RAXUNCULUS,  L.       Crowfoot.    Buttbbcup. 

R.  aqiiatiliSy  L.,  var.  sta^natilis,  DC.  (R.  divaricatus,  Qray's  Manual)C  —  ^■ 

Stiff  Water-Crowfoot. 

Ponds  near  Mankato,  I<eU)er{7;  Minneapolis,  Aoberte,  Henicfc;  Steams  county,  Up 

ham;  Alexandria,  Mrs.  Terry.       Infrequent. 

R.  aquatiliSy  L  ,  var.  trichophyllus,  Cbaiz.       Common  Wbite  Water 

Crowfoot. 
Frequent  throughout  the  state. 

R.  niiiltifidusy  Pursh.       Yellow  Water- Crowfoot. 
Common  throughout  the  state. 

R.  ambi^enSy  Watson.  (R.  alismsefolius,  in  ManuaL)       Water  Plantain 

Spearwort. 
Stearns  county,  Campbell.       Infrequent.       North. 

R,  Flaiiimiila,  L.        Small  Spearwort. 
Minneapolis,  Roberts,       Rare. 

R.  FlammiiUi,  L.,  var.  reptans,  Meyer.        Creeping  Spearwort. 

Stillwater,  Leonard;  Minneapolis,  Roberts;  Anoka  county  and  New  Ulm,  Jtmi; 
lake  of  the  Woods,  Dawson.       Frequent. 

R.  Cynibalaria,  Pursh.        Sea-side  Crowfoot. 

Common,  or  frequent,  throughout  the  state,  excepting  southeastward.  Grand  Por- 
tage, lake  Superior,  also  at  New  Ulm  (common),  Juni;  Little  Rock,  upper  Minnesota 
river,  Parry:  Nicollet  county,  Aiton ;  Stearns  county,  and  the  Red  river  valley  (com- 
moD),  U])ham;  Fergus  Falls,  Leonard;  VVorthington  (common),  Foote. 
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.  afflnis,  R.  Br.*       Roaffh-frnited  Crowfoot. 
Lake  of  the  Woods,  Dawmm,      Northwest. 

IB.  afflnis,  R.  Br.,  var.  cardiophyllii£i,  Gray.f 
In  the  Bed  river  Talley  at  Femhlna,  Chichering.       West. 

B.   rhomboideus,   Goldie.        Rhomboid-leaved  Crowfoot.    Dwarf  But- 
tercup. 
Frequent,  or  common,  throughout  the  state. 

R.  abortivusy  L.       Small-flowered  Crowfoot. 
Frequent,  or  common,  throughout  the  state. 

R.  abortivus,  L.,  var.  micranthusy  Gray. 

Minneapolis,  Winchell;  Pipestone  county,  Mrs,  Bennett,      Infrequent. 

R.  seeleratus,  L.        Cursed  Crowfoot. 
Frequent,  or  common,  throughout  the  state. 

It.  recurvatus,  Poir.       Hooked  Crowfoot. 

Frequent  throughout  the  state ;  reaching  its  northwestern  limit  at  the  lalte  of  the 
Woods,    McKoun, 

•  Pennsylvanicus,  L.       Bristly  Crowfoot. 
Common  throughout  the  state. 

;.  foscicularis,  Muhl.        Early  Crowfoot. 

Frequent,  or  common,  throughout  the  south  half  of  the  state  ;  infrequent  north- 
^vvard. 

•  repens,  L.       Creepinfir  Crowfoot. 
Abundant  throughout  the  state. 

L  repenSy  L.,  var.  hispidusy  Torr.  &  Gray.t    (R.  hispidus,  Michx.) 

Red  river  valley  near  Saint  Vincent  (In  a  swamp),  Dawson;  common  from  Manitoba 
'wesiward,  Maenun, 

Ji,  huWo8U8,  L.        Bulbou8  Crowfoot  or  Buttercups. 
Northfleld,  Cluiney;  Minneapolis,  Mrs,  Terry,      Bare. 

R*  acris^  L.        Tall  Crowfoot  or  Buttercups, 

Infrequent,  but  noted  at  many  places,  as  Lake  City,  Faribault,  Northfleld,  Minne- 
apolis, Northern  Pacific  Junction,  Carlton  county,  and  on  the  upper  Mississippi  river. 
"Becoming  common  in  the  eastern  part  of  Manitoba,"  Maeoun, 


*Banumculu8  affinis,  R.  Br.  Radical  leaves  petloled,  usually  pedately  multifid ; 
cauilne  ones  subsessile,  digitate,  with  broadly  linear  lobes  ;  stem  erect,  few-flowered ; 
carpels  with  recurved  beaks,  in  oblong  cylindrical  heads ;  more  or  less  pubescent 
throughout.     Watson^s  Rep.  in  Kino*s  Expl.  of  the  Fortieth  Parallel, 

tR.  AFFINIS,  R.  Br.,  var.  cahdiophtixub.  Gray.  Hirsutely  pubescent,  radical  leaves 
round-cordate,  undivided  or  many-deft ;  cauline  ones  palmately  many-cleft ;  flower 
1  Inch  in  diameter.    Porter  and  CouXier^s  Flora  of  Colorado. 

tRAKUifcoLUS  BBPBNS,  L.,  var.  Hispious,  Torr.  &  Gray.  Stem  erect,  V/t  to  2  feet 
high,  branching  and,  with  the  petioles,  very  pilose  with  spreading  hairs;  leaves  trifol- 
iate ;  leaflets  distinctly  petlolulate,  oval,  acute,  lacinlate ;  pedicels  with  the  pubescence 
appressed  ;  flowers  as  large  as  In  R.  acris;  calyx  appressed  ;  carpels  smooth,  pointed 
with  a  very  short  style.    Torrey  and  Oray*8  Flora  of  N.  A.,  vol.  i,  pp.  22  and  658. 


REPORT. 


jfSf.       False  Rue- Anemone. 

tlie  south  half  of  the  state ;  extending  north  at 


*-^i' 


Marigold. 

Xinh  Marigold.    "Cowslip." 
Urooghoat  most  ef  the  state  ;  less  frequent  westward. 


^*iPiCtSv  5tksb.       Goldthbe^d. 


Three-leaved  Goldthread. 
;  extending  south  to  Minneapolis,  Roberts,  and  Lake  City 


A^VILEGIA,  Tourn.       Columbine. 

A»  OuMidensis,  L.       WHd  Colambine.    ''Honeysuckle.'' 

CMtaMO,  or  frequent,  throughout  the  state. 

F^»4.  according  to  if  iM  Babbitt^  with  wblte  flowers  during  several  years  Id  the 
9«<ttk  ^'djf'  of  the  village  of  Little  Falls,  Morrison  county,  not  associated  at  that  local- 
iST  with  the  usual  type  ;  also  some  with  flowers  clear  white,  others  cream -colored,  and 
y«l  others  of  the  ordinary  kind,  all  growing  together  west  of  the  Mississippi  river,  op- 
posite to  Little  Falls,  and  likewise  near  Fort  Ripley,  in  the  same  county. 

A.  brevistyla,  Hook.*       Short-styled  Columbine. 
In  the  Ked  ri? er  valley  at  Perabina,  Chiekcring.       West. 

DELPHINIUM.  Tourn.        Lvbkspur. 

D,  exaltatiim.  Ait,       Tall  I^rkspor. 

Frequent  through  the  south  ha'f  of  the  state  :  extending  north  to  the  upper  Mis^  ^^' 
sippt  river,  Gcrrison,  and  Feryus  Falls,  Leonard, 

D.  trlconie.  Mnhx.        Dwarf  Larkspur. 

St.  Paul,  .Wi«  i\U,hcan:  Pipestone  county.  ATrs.  Bennett.       Infrequent.       Sou  ^  ^* 

D.  azureum.  Michx.        Aiar^  Larkj^pur. 

Cvnnmon  southward  ;  extendi ag north  to  the  upper  Mississippi  river,  Garrison,  a.  *^^ 
Manitoba,  JtforiH/n. 

D.  CcHsy.iia,  L,        Field  Lirk^pur. 

Ksr^lT  adrenihe,    M.nneji}H>!is»  .4    WJamet. 

HYDRASTIS,  L       Or-^sof-isoot. 

H.   Omjictonsi^k  L        ^.VAr.jr^-rcv^t.    Yellow  Puccoon. 
S:  ;:•  jk rr  <  vV  ar  J  y  .  i »  .t^*  '*•"> '. .       Rarf ,       Southeast . 

■  v.  -  • .  vv.:  V  v^irv  .-iTx  :  V    H.-.^k      S:*-*  'ow.  6  to  8  inches  high,  spreading  ;  leav^^ 
>.<    -  *.x'     ?*'-:-  -■    .-^Vi"    :-\'rj.:f  i  ::  *  ...le:*  .twelfths  of  an  inch]  long,  crenatur^^*^ 
,-»A.?f    V.-.-.V    '.*»t;>*rji     :  -.'   >.Nr..:  f  ..ce*  tons,  including  the  spur  ;  sepals  oblong— 
,>»*;:'     vtJkS  j^    ii  i"  :  vv-y^^..    .L  ". ^ f  <:j.rr.fz*  ;  jpurs  hooked  at  the  tip;  styles  sliorte^*' 
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ACT.^A,  L.       Bahebbrkt. 

A.  spicata,  L  ,  var.  rubra,  Ait.       Red  Baneberry. 
Common  through  the  wooded  portions  of  the  state. 

A.  alba,  Bigelow.        White  Baneberry. 

Common,  with  same  extent  as  the  last  Berries  frequently  borne  on  slender,  green 
pedicels. 

KIGEIiLA.  L.       Fennel- FLOWER. 

y.  Damascena,  L.*        Fennel-flower. 

Escaped  from  cultivation,  Mankato,  Lciberg, 

MENISPERMACEiE.        Moonseed  Family. 

MENISPERMUM,  L.       Moonsesd. 

If.  Cana(lense«  L.       Canadian  Moonseed. 

Frequent,  often  common,  southward ;  extending  north  to  Todd  county  and  the 
iortbwest  side  of  Mllle  Lacs,  Upham;  also  In  the  Ued  river  valley  near  Saint  Vincent, 
DaW8on,  Havard.  (Its  long,  slender,  bitter,  yellow  root  Is  used  by  the  Sioux  as  a  medi- 
cine, being  called  Pejuta  zizi;  and  from  this  came  the  name  Pejuta  zlzl,  or  Yellow 
Iftedlcine  river.     T.  M.  Young.) 

BERBERIDACEiE.        Barberry  Family. 

BERBERIS,  L.        Barberry. 

£.  vuJgariSf  L.        Common  Barberry. 

Hpontaneous  in  old  fields,  Mankato,  Lciberg. 

CAULOPHYIiLUM,  Michx.        Blub  Cohosh. 

C.  tlialictroideSy  Michx.        Blue  Cohosh.    Pappoose-root. 
Common,  or  frequent,  excepting  northeastward. 

PODOPHYLLUM,  L.       May-Apple.    Mandrakk. 

'^-  pcltatuiii,  L.        May- Apple,    Mandrake. 

Common  southeastward,  extending  north  to  Goodhue  and  Bice  counties. 


NYMPHiEACEiE.        Water-Lily  Family. 

BRASENIA,  S:hreber.        Wateh-Suield. 

B.  peltata,  Pur^h.        Water-Shield. 

Ualny  lake  and  lake  of   ihe  Woods,  Macoun;   P.easant  lalce,  near  iiaint  Cloud, 

*yigclla  Damascena,  L.  Flowers  bluisii,  rather  larRC,  surrounded  and  overtopped  by 
^  finely  divided  leafy  involucre,  like  the  other  leaves  ;  succeeded  by  a  smooth  Inflated 
^-celled  pod.  In  wlilch  the  liniuu:  of  the  cells  separates  from  the  outer  part.  Gray's 
field,  Forest,  ami  Garden  Botany. 
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Campljcll;  Benton  county,  Upham;  shallow  lakes  near  8t  Croix  river,  Parry;  WhitS^  ^site 
Bear  lake,  Ramsey  coanty,  Simmons;  Minneapolis,  Herrieh;  Excelsior,  Mn. 
Fergus  Falls,  Leonard.      Infrequent. 

XELUMBIUM,  Ju88.       Nblumbo.    Sacbbd  Bean. 

N.  luteum,  Willd.        Yellow  Nelumbo.  Water  Chinquapin.    '*  Rattle-box 
Upper  Mississippi  river,  HovghOm;  lake  Minn etonka  (north  end  of  Halsted's  ba 
Roljerts;  Mendota,  Mrs,  Terry;  Mississippi  river  at  Red  Wing.  Sandberg,  near  D 
bach,  Winona  county,  Winchell,  and  at  La  Crosse,  Swezey.      Rare. 

NYMPHS  A,  Toum.       Water-Nymph.    Water-Lilt. 

K".  odorata,  Ait.        Sweet-scented  Water-Lily. 

Plentiful  in  lakes  along  the  International  boundary  northwest  of  lake  Super! 
Winchell,   Abundant  throughout  Quebec  and  Ontario  and  extending  westward  to  iZ 
lake  of  the  Woods,  Mckcoun.    This  species  probably  occurs  also  in  central  and  southe 
Minnesota,  in  company  with  the  following.    Mr.  Leibtrg  reports  the  examination  o: 
great  number  of  Nymphzea  rootstalks,  none  of  them  bearing  tubers,  at  Lake  Cry; 
Blue  Earth  county. 

N.  odorata,  Ait.,  var.  minor,  Sims.       Smaller  Sweet-scented  Water- Lil 

Turtle  lake.  Otter  Tail  county  (flowers  only  one  and  a  half  inches  broad),  H 
Ayre«.      Rare. 

N.  tuberosa,  Paine.       Tuber-bearing  White  Water-Lily. 

The  white  lilies  common  or  frequent  in  ponds  or  lakes  throughout  the  state,  excep 
ing  near  its  west  side,  which  have  been  called  Nymphaea  odorata,  are  believed  to 
long  instead,  for  the  most  part,  to  this  species.    **FIower8  large  and  delicately  beaut 
ful,  fragrant."  (fV  heeler  and  Smith.)     "  This  is  really  the  water-lily  of  the  Great  tak 
as  the  true  N.  odorata  seems  to  be  confined  to  the  northern  waters,  both  lakes  ai 
rivers."  (Afacou?!.) 

XUPHAR,  Smith.       Yellow  Pond-Lily.    Spattkr-Dock. 

N.  advena.  Ait.        Common  Yellow  Pond-Lily. 
Common  throughout  the  state. 

N.  liiteuiu,  Smith.        Smaller  Yellow  Pond-Lily. 
In  small  lakes  east  oflthe  lake  of  the  Woods,  Macoun. 

X.  pumihini,  Smith.      (N.  luteum,  Smith,  var.  pumilum,  Gray.)        Small 

Yellow  Pond-Lily. 

riontlful  in  Duluth  harbor,  Iiot>€rts;   north  shore  of  lake  Superior,  AgfUisiz;   east 
shore  of  Rainy  lake  (rather  rare),  Macoun:  Morrison  county.  MUs  Babbitt, 


SARRACEXIAOK.E.        Pitcher-Plant  Family. 

SAHK ACl^XI A,  Toiirn.        Side-Saddle  Flower. 

8.  imrpiiroa,  L.         Pitch. 'i-riant.     Huntsman's  Cup. 

Coiiiiiion  iiortliward,  extondinj;   south  to  Minneapolis,  lioberts,    Winchell;   rare 
fartluT  v(»iitlit'ast. 
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PAPAVERACE.E.        Poppy  Family. 

PAP  AVER,  L.       Poppy. 

f .  somniferum,  L.        Common  Poppy.    Opium  Foppy. 
Adventlye  in  old  gardens,  Mankato,  Leiherg, 

SANGUINARIA,  DiU.       Blood-root. 

8.  C'anadensiSy  L.       Blood-root. 

Common,  or  abundant,  throughout  most  of  the  state ;  less  frequent  westward,  as 
St  Fergus  Falls,  Letmard,  and  Pembina,  Havard;  rare  north  of  lake  Superior,  ClarK 

FUMARIACEiE.        Fumitory  Family. 

D1€£NTBA,  Bork.       Dicbntra. 

1>.  Cacaliaria,  DC.       Dutchman's  Breeches. 

Common  southward  ;  extending  north  at  least  to  Stillwater,  Anoka  and  Steams 
bounties,  and  Fergus  Falls. 

I 

X>.  Canadensis,  DC.       Squirrel  Com. 

Saint  Paul,  Miu  OoUhcart ;   Minneapolis,  Twining ;   Faribault,  Miss  Bearu ;    Blue 
^arth  county,  Leiberg. 

COBYDAIilS,  Vent.       Corydalis. 

d;.  £;lauca,  Pursh.        Pale  Corydalis. 

Common  north  of  lake  Superior,  Roberts;  extending  south  to  Stearns  and  Benton 
««unties,  Vpham,  and  to  the  falls  of  the  St.  Croix  river,  Parry ^  Hin  FitlA. 

d\  ilavala,  DC.       Yellow  Corydalis. 

Thomson,  Duluth  and  Taylor's  Falls,  Miss  Catheart;  upper  Mississippi  river.  Gar- 
vison;  Aed  river  valley,  Oedge;  Blue  Earth  couuty,  Upham. 

CJ.  aurea,  Willd.       Golden  Corydalis. 

Common,  or  frequent,  through  the  north  half  of  the  state  ;  less  frequent  southward, 

C!.  aurea,  Willd.,  yar.  mlcrantha,  Engelm. 

Martin  county,  Minnesota,  and  Emmet  county.  Iowa  (rare),  Cratty. 

FUMABIA,  L.       Fumitory. 

F.  officinalis^  L.        Common  Fumitory, 
Adventive,  Winona,  Holzlnger. 


CRUCIFERiE.        Mustard  Family. 

NASTURTIUM,  R.  Br.        WATBR-CREas. 

N.  officinale,  R.  Br.        True  Water- Cress. 

Stearns  county,  M  vs.  Blaisdell;  New  Ulm,  Juni;  cold  springs,  Kasota,  Leiberg; 
Tuttle's  creek,  Minneapolis,  Ka^sube;  lake  Pepin,  Miss  Manning.       Infrequent. 
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K.  slniiatum.  Natt.       Wafter-CroM. 

Upper  MlMlatippl  rlfer,  Qmrrimm;  New  Ulm,  June;  Fipastoiie  eoontj,  Lefht^^'^l 
lower  Mlnneeoto  river,  Parry;  lake  Peptn,  Jf tat  MatuDlmg, 

N.  seMilillorum,  Katt       Water-Cre«. 
L€4>ham,      Winona  eonnty,  HoMncrer.      Sontb. 

N,  palustre,  DO.       Marsh  deta.  . 
Gommon,  or  frequent*  thron^ont  the  state. 

N.  palustre,  DC.,  yar.  hlspidmn,  Fisdi.  ft  Mey. 

Bed  wood  Falls.  Pembertoii.  PeriiapsthepreTalUncfOrmof  lliespeelesintliissta    ^te. 

N*.  lacustre.  Gray.       Lake  Cress. 
Id^iham,      Sootbeast 

N,  Armomeia,  Fries.       Har^-radiah. 

Adrentlre,  Mankato,  Lefberg;  Nortbfleld,  Chaney. 

DENTARIA,  L.       Tootewort.    Peppxr-boot. 

D.  diphylla,  Michz,       Two-leaved  Pepper^ro««i. 

Freeborn  and  Blue  Earth  eoanties,  Uphom;  lake  Superior,  ITMtacy.      East 

D.  ladiiiata,  Mohl.       Toothwort. 

Frequent  southeastward ;  extending  northwest  to  Saint  Paul,  Jf  ist  Cattieartt  Mi^^-r- 
tln  eounty,  Crotty,  and  Fergus  Falls,  Leonard. 

CARD  AMINE,  L.       Bittbr  Crbsb. 

O.  rhoiuboidea,  DC.       Sprinir  Cress. 
Frequent,  or  common,  throughout  the  state. 

C.  pratensis,  L.       Cuckoo  Flower. 

Lake  Superior  to  the  sources  of  the  Mississippi,  Houghton.      North. 

C.  hirsuta,  L.        Small  Bitter  Ci-ess. 

Common  through  the  north  half  of  the  state  ;  less  frequent  or  rare  southwardi  ^ 
Glabrous  speclmeus  are  sent  by  Ifr.  Cratty  from  Emmet  county,  Iowa.  "A  peculiar 
form  grows  on  the  helgbt  of  land  west  of  lake  Superior,  whleh  seems  to  connect  th^ 
species  with  the  following  variety/*  Maeoun. 

C.  hirsiitay  L.,  var.  sylvatica,  Gray. 

Lake  Mlnuetonka,  RoherU,  Herrtck;  Martin  county  (In  woods),  Cratty,  determin- 
ed by  Watmm, 

ARABIS,  L.        Rock  Cress. 

A.  lyrata,  L.        Rock  Cress. 

Common,  or  frequent,  throuKh  the  north  half  of  the  state  ;  extending  thus  south  to 
Red  Wing  (common),  Saiulhrrg,  and  Winona,  Holziuger;  wanting  southwestward. 

A.  deiit«atu,  Toir.  ^  Gray.        Rock  Cress. 

Woods.  Blue  Eartli  county,  Lcibcrg:  Martin  county  (plentiful),  Cratty.      South. 

A.    liirsii(a,  Scoj).        Ilairy  Rock  Cress. 
Frequent  throughout  the  state. 
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>  Iseyigrata,  Poir.       Smooth  Rock  Crefls. 

Lnke  Pepin,  MUa  Manning;  Ooodhae  county,  Sandberg;  Minneapolis,  Twtning, 
bertt;  IsautI  and  Sherburne  counties,  Upham;  Stearns  county,  Oarriaon;  lalce  Su- 
ior,  Whitney. 

.  Canadensis,  L.       Sickle-pod. 

Frequent  through  the  south  half  of  the  state  ;  extending  north  to  the  upper  Mis- 
ilppl  river,  Oarrison. 

•  perfoliata,  Lam.       Tower  Mustard. 

Poplar  river,  lake  Superior,  Juni;  upper  Mississippi  river,  Oarriwn;  Stearns 
unty,  Campbell;  Blue  Earth  county,  Leiberg  ;'lake  Pepin,  Miss  Manning, 

•  Druinmondii,  Gray.        Drammond's  Tower  Mustard. 
Frequent,  often  common,  throughout  the  state. 

THELYPODIUM,  Endl.        Rock  Cress. 

piuiintiftdum,  Watson.  (Arabia  hesperidoides,  Gray).       Rock  Cress. 
M^orthfleld,  Chanty.      South. 

J3ARBAREA,  R.  Br.        Winter  Crkss. 

^vulgaris,  R.  Br.,  var.  stricta,  Regrel.  Winter  Cress.  Yellow  Rocket. 
E^ui  lu  bay,  lake  Superior,  Jani;  upper  Mlsslsilppl  river,  Oarrison;  Mluneapolis, 

lERYSIMUai ,  L.       Treacle  Mustard. 

<3heirantlioide8,  L.        Worm-seed  Mustard, 
frequent,  or  common,  throughout  tbe  state. 

^perum,  DC*        Prairie  Rocket,    Western  Wall-flower. 

•Abundant  at  Walhalla,  Dakota,  thirty  miles  west  of  the  Ked  river,  Scott;  "a  very 
tiinent  object  on  dry,  gravelly  sill  throughout  the  prairie  region'*  of  Manitoba, 
^oun,  and  ranging  thence  south  to  Mexico  ;  doubtless  extending  sparingly  into  the 
t  edge  of  Minnesota;  also  found  by  Rev.  J.  Pemberton&i  Redwood  Falls,  and  by 
^andlpcrg  on  the  limestone  bluff  of  Belle  creek  opposite  to  the  mill  In  Vasa,  Good- 
oounty,  occurring  (like  Veslcaria  Ludovlclana  in  the  same  county)  far  east  from  its 
^ral  limit. 

parvifloriim,  Nutt.t        Small-flowered  Prairie  Rocket. 

Hed  river  valley,  Dawson,  Scott;  Minneapolis  (beside  railroad  a  mile  southeast 
U  the  university  :  determined  by  Mr.  Watjton  as  this  species  ;  having  light  yellow 
tals  but  half  longer  than  the  (3  to  4  lines  long)  sepals"  ;  yet  much  branched  near  the 
&,  numerous  stems  of  nearly  equal  hlght  (I  to  I'i  feet)  being  thus  sent  up  from  a 
rle  root;  leaves  narrowly  lanceolate,  mostly  entire;  pods  about  1*4  Inches  long, 
ked  with  a  stout  style,  erect  on  short  pedicels),  Upham.       West. 

*Ebvsi3IUM  A8PRRUM,  DC.  Biennial,  canescent  with  short  appressed  hairs  :  stems 
tary  and  simple,  rarely  branched  above,  1  to  3 feet  high,  or  less  :  leaves  oblanceolate 
narrowly  spatulate  ;  the  cauline  linear  to  linear-lanceolate,  entire  or  sparingly 
^nd  with  short  acute  teeth,  1  to  3  inches  long  :  sepals  narrow,  4  to  6  lines  long, 
^'^gly  gibbous  :  petals  8  to  12  lines  long,  light  yellow  to  deep  orange  or  purple  :  pods 
4  inches  long,  a  line  wide,  beaked  with  a  stout  stvle,  ascending  on  stout  spreading 
icels  3  lines  long.    Brewer  and  Wat^nn*8  Botany  of  California. 

"^See  description  of  Ekvsimum  parviflorum,  Nutt.,  on  next  page. 
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SISYMBRIUM,  L.       Hbdob  Mustasd. 

S,  officinale  J  Scop.        Hedge  Mustard, 

A  comraoD  or  frequent  weed  throuKh  the  soath  half  of  the  state. 

S,  ThalianOj  Gay.        Monae-ear  Cress, 
Mloneapolis,  WincheU,  Miss  BuiJer.      Bare. 

S.  canescens,  Nutt.        Tansy  Mastard. 
Frequent,  or  common,  throughout  the  state. 

S.  canescens.  Nutt.,  var.  brachycarpum,  Torr.  &  Gray.* 
Bed  river  Talley,  Dawson.      North. 

BRASSICA,  Toom.        Mustabd. 

B.  Sinapistrumj  Boiss.        Charlock.    Field  Mustard. 

A  common  or  frequent  weed  In  grain -fields  throughout  the  state ;  so  troublesa 
in  the  Red  river  valley  and  southwestward  that  farmers  allowing  it  to  go  to  seed 
subjected  to  a  penalty  by  law. 

B.  albay  Gray.        White  Mustard, 

Lake  City,  Miss  Manning;    Groodhue  county,  Scmdberg;    Blue  Earth  county, 
berg;  Stearns  county,  Oarrison,      Bare. 

B.  nigra  J  Koch.        Black  Mustard. 

A  common  or  frequent  weed  through  the  south  halt  of  the  state. 

B,  campestriSy  L.f        Kale, 

Common  in  fields  in  Manitoba  and  around  Winnipeg,  Matoun;  doubtless  also  ' 
the  Ked  river  valley  in  this  state. 

DRABA,  L.        Whitlow- Grass. 

D.  arabisan.s,  Michx.        Whitlow-Grass. 

North  shore  of  lake  Superior,  Juni,      Infrequent.      North. 

D.  ueiiiorosa,  L.,  var.  hebecarpa,  Lindb.  (D.  nemoralis,  Ehrh.) 
About  Bainy  lake,  Dnimmond  (Macoun).       North. 


Erysimum  parviflorum,  Nutt,    (E.  lanceolatum.  Hook.)  Canescently  scabro  ^^^ 
with  ail  appressed  2-parted  pubescence ;  stem  low  (about  a  foot  high)  and  near"  ^J' 
simple;  leaves  remarkably  narrow,  all  linear  or  somewhat  lanceolate,  almost  whok  '^y 
entire,  densely  clustered  at  the  base  of  the  stem  ;  sillques  long,  erect ;  stigma  emargl  ^3~ 
ate  ;  flowers  small,  sulphur  yellow;  claws  of  the  petals  longer  than  the  calyx.   Dlstl^^' 
guished  from  E.  cheiranthoides  by  its  more  pubescent  leaves,  [longer]  siliques  ar»  « 
larger  flowers.    Torrcy  and  Gray's  Flora  of  N.  A. 

♦SisYMimiuM  CANE8CKN8,  Nutt.,  var.  liRACHYCARPUM,  Torr.  &  Gray.    Lobes  of  tt*^* 
leaves  soinewhHt  acute,  and,  with  the  stem,  furnished  with  minute  stipitate  glands  •' 
petals  rather  longer  than  the  calyx  ;  siliques  scarcely  attenuate  at  the  base,  somewh^'^ 
longer  than  the  pedicels.    Torrcy  amJ  Gray'it  Flora  of  N.  A. 

+0/vi.<<stVa  campcstri.'i,  L.    Annual  weed  In  cultivated  flelds  and  waste  places ;  steni 
114  to  3  feet  high,  with  a  few  scattered,  reversed  hairs  below  ;   leaves  somewhat  fleshy 
and  glaucous,  lower  lyrate-dentate,  sul)ciliate,3to7  inches  long,  one-third  as  wide,  the 
upper  ones  sMKiller,  entire  with  rounded  clasping  lobes  at  base,  tapering  to  an  obtuse 
l)olnt ;  raceme  1  to  J  U'ci  long  ;  sepals  erect,  spreading  ;  corolla  yellow,  4  to  5  Hues  io 
diameter;   siliiiues  I'j  inches  long,  with  the  style  Vi  inch;   seeds  smalt,  dark  brown. 
Wood'!*  (.'la-^s-  lithih. 
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tfiemorosa,  L.,  vor.  leiocarpa,  Lindb.*  (D.  lutea,  Gilib.  [DC.]) 

eteanis  county,  Campbell;  near  Glyndoo,  Oedge;  Pipestone  county,  Mrs.  Bennett. 
Rare.      North  and  west. 

Caroliniana,  Walt.       WhiUow- Grass. 

.Frequent  southward,  extending  north  to  Steams  county,  Jif  r^.  Blaisdelh  and  west 
Pipestone  county,  Mrs.  Bennett. 

•    CaroliQiana,  Walt.,  var.  micrantha.  Gray. 
Common  in.Iowa,  Arthur ;  doubtless  occurring  also  in  Minnesota. 

-    verna,  L.        Whitlow-Grass. 
Saint  Paul,  Mist  Cathcart.      Rare.      South. 

ALYSSUM,  Tourn.       Alyssum. 

^alycinum,  L.        Alyaaum. 

Jllnneapolis,  Juni,  Roberts;  Lalce  City,  3f<88  Manning;   Nicollet  county,  Alton. 
Infrequent 

VESICARIA,  Tourn.       Bladder-pod. 

»    Ludoviciana,  DCt       Bladder- pod. 

Red  river  valley,  Scott,  determined  by  Watson ;  also,  Mississippi  river  bluffs,  Red 
xig*  Sandberg*      West. 

CAITELINA,  Crantz.        False  Flax. 
^ativa,  Crantz.        False  Flax. 

Mioneapolis,  Juni;  along  railways,  Blue  Earth  county  (introduced  in  flax-seed),  Lei- 
^:  Emmet  county,  Iowa  (rare),  CraUy;  Pipestone  county,  Mrs.  Bennett;  Red  river 
I  ley,  Dawson.       Infrequent. 

8UBULARIA,  L.       Awlwort. 

.  aquatica,  L.        Awlwort. 

Found  in  about  three  feet  of  water,  on  sandy  bottom  in  Vermilion  bay,  on  Eagle 
ce,  Canadian  Pacific  railway,  Manitoba,  near  Rainy  lake;  abundant  both  in  flower 
d  fruit.  Sept  13. 1882,  Fletcher,  Af  ocoun.  This  rare  species  probably  also  occurs,  and 
ould  be  loolced  for,  in  northern  Minnesota. 

CAPSEL'LA,  Vent        Shepherd's  Purse. 

Bursa-pastoris,  Moench.        Shepherd's  Purse. 
A  very  abundant  weed  throughout  the  state. 

*Dbaba  NEMOBosA.  L.,  var.  LEiocABPA,  Lludb.  Pubescent;  stem  branching, 
fy,  6  to  15  inches  high,  very  slender,  sometimes  branching  from  the  base  ;  pubescence 
iple  or  forked:  leaves  oval,  cauline  ones  lanceolate,  toothed  ;  flowers  very  small, 
low  ;  petals  about  twice  as  long  as  the  calyx  ;  style  none  ;  silicles  oblong-elliptical, 
her  obtuse,  glabrous,  about  4  lines  long,  one-third  to  one-half  the  length  of  the 
ader  spreading  pedicels.    Porter  and  Coulter's  Flora  of  Colorado. 

tVRSicAHiA  LuoovioiANA,  DC.  Caoescent  with  a  stellate  pubescence  ;  stem  G  to  8 
hes  high,  simple,  ur  somewhat  branched  above;  radical  leaves  spatulate,  entire, 
:use,  cauline  linear  :  flowers  golden  yellow;  petals  obovate  ;  style  slender,  longer 
in  the  ovary  and  nearly  as  long  as  the  obovate,  globose,  hairy  silicle.  Porter  and 
M/terV  Flora  of  Coloradit. 
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THIiASPI,  Tourn.        Penntcress. 

r,  arvense,  L.        Field  Pennycress,    MUhridaie  Mustard. 

Lapham.  Pembina.  Havard.  "Abundant  on  the  Red  ri?er  near  the  older 
tlements"  [in  Manitoba]:  **not  yet  common  as  far  sonth  as  the  forty-ninth  parallel, 
rapidly  spreading.    A  most  noxious  weed."  Daumon. 

LEPIDIUM,  L.       Pkpperwort,    Pbppbrobass. 

li.  Yirg^iniciun,  L.       Wild  Peppergrass. 

Common,  or  frequent,  throughout  the  state,  excepting  perhaps  northward. 

li.  intermedium,  Gray.        Wild^Pepperflrass. 

Abundant  (petals  usually  wanting)  throughout  the  state .      Both  species  are  nat: ire 

weeds. 

CAKILE,  Tourn.       Ska-Rocket. 

C.  Americana,  Natt.       American  Sea- Rocket. 

**Abundant  on  the  sandy  south  shore"  of  lake  Superior,  Whitney;  at  Thunder  kr=»ajr, 
Macoun;  doubtless  also  on  the  shore  of  lake  Superior  in  Minnesota. 


CAPPARIDACE^.        Capee  Family. 

POLANISIA,  Raf.       Polakisia. 

P,  graveolens,  Raf.        Heavy-scented  Polanisia. 

Coiniii'^n  through  the  south  half  of  the  state,  extending  north  at  least  to  Doiis^^^^ 
countv,  Mrs.  Terry:  probably  also  m  the  Ued  river  valley.  (Two  varieties  are  coii"»- 
mon  at  Minneapolis,  one  bearing  yellowish,  and  the  other  pinkish  flowers.  HtrritJc.} 

CLE03IE,  L.       Clkome.    Spider  Flowkk. 

C.  intejfrifolia,  Torr.  k  Gray.*        Cleorae.    Spider  Flower. 

Mankato,  UjiJiam,  Lcibcrg.       An  Immigrant  from  the  plains  west  of  Minnesota. 
Southwest. 


VIOLACE.E.        Violet   Family. 

VIOLA,  L.        Violet. 
V.  rotuiidifolia,  Michx.        Round-leaved  Violet. 

North  of  lake  Superior  (common),  Rohert.-<;    upper  Mississippi  river.  Gcirr  * -^""• 
extending,'  south  to  Minneapolis,  (Jrii*wol<l,  and  Saint  Paul,  Misa  Cathcart. 


♦Clkomk.  L.  Sepals  distinct  or  somewliat  united.  Stamens  6  or  rarely  4.  fT^^^ 
minute.  I'od  linear  or  oblon;;,  sul)>essiie  or  stipitate.  Annual  herbs,  or  shrubs,  "**'''' 
digitate  or  Minpl."  leaves  and  racenied  or  solitary  flowers.     lienth.  <t  Hook. 

Clkomk  im  i:<;iiiioLi  v  Torr.  &  dray.    Annual,  somewhat  glaucous,  2to3  ftel  ^'  ^^"' 
widely  branching,'  ;  leaves  .'{-foliolate  ;  leaflets  lanceolate  (the  lowermost  oblont:\  en  ^"^' 
subnuicronate  ;  racemes  sometimes  nearly  1   foot  loni: ;  flowers  large,  showy,  recl*^^*" 
purj)le,  rarely  \vhit«'  ;  sepals  united  to  the  middle,  persistent ;   segments  trlaniju/^^* 
acuminate;  petals  wiih  very  short  claws;  stamens  equal;  pods  oblong-linear,  com- 
pressed,  much  longer  than  the  stipe.    Porter  '\nd  Crndtcr'a  Flora  of  Colorado. 
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lata,  L.       Lanoe-leaved  Violet. 
it  Paul,  Mrs.  Terry.      Rare.      South. 

sefolia,  L.        Primrose-leaved  Violet. 

>t  Paul,  Mrs.  Terry;  Pipestone  county,  Mrs.  Bennett      Rare.      South. 

%,  Willd.       Sweet  White  Violet, 
throughont  the  state. 

lia,  Gray.*        Kidney-leaved  Violet. 

;  in  cedar  swamps  and  mossy  woods  from  northern  New  England  through 

Ifanitoba  to  British  Columbia,  Maeoun;  doubtless  in  northern  Minnesota. 

kii,  Parsh.       Selkirk's  Violet.    Great-spurred  Violet, 
sslssippi  river.  Garrison.      Rare.       North. 

ata,  Ait.        Common  Blue  Violet, 
often  abundant,  throughout  the  state. 

ata,  Ait.,  var.  palmata,  Gray.       Hand-leaf  Violet. 

in,  Misf  Manning  ;  Minneapolis,  Herrick,  Chriswold;  Worthington  (com- 

ata.  Ait.,  var.  cordata,  Gray. 

oeapolis,  3frs.  Terry;  Nicollet  county,  Aitmi, 

ita.  Ait.        Arrow-leaved  Violet. 

southeastward  ;  extending  north  to  Minneapolis,  Roberts,  Marine  Mills, 
iounty,  Miss  Field,  and  Anoka  county,  Juni;  and  northwest  to  Fergus 
•d. 

nifolia,  Nutt.        Larkspur  Violet. 

,  often  common,  through  the  south  half  of  the  state  ;  extending  north  to 
nty,  Upham,  and  along  the  Red  river  valley. 

I9  L.        Bird-foot  Violet. 

t.  or  common,  through  the  souih  half  of  the  state  and  in  thn  Red  river 

i,  L.,  var.  sylvestris,  Reprel.        Dog  Violet. 

.  but  not  common,  throughout  most  of  the  state  ;  rare  southward. 

V  Ait.        Pale  Violet. 

1  county.  Herrick;  Alexandria,  Af  r».  Terry.      Infrequent. 

lensis,  L.        Canada  Violet. 

northward,  and  found  more  rarely  throughout  the  south  half  of  the  state; 
ithwestto  Martin  county  (very  scarce),  Cratty,  and  Pipestone  county, 
'.       Flowers  IlKht  pink. 

cens.  Ait.        Downy  Yellow  Violet. 
,  or  frequent,  throughout  the  state. 

cens,  Ait,,  var.  criocarpa,  Nutt. 

In  the  vicinity  of  Ileftper,  iowa,  at  the  southern  boundary  of  Minnesota, 
Elouston  and  Fillmore  counties,  3frs.  Carter. 

L.        Pansy.    Hearts  Ease. 
entive,  Stearns  county,  Oarrison. 

iBNTFOLiA,  Gray.  Rootstock  and  flowers  as  in  V.  blanda,  or  somewhat 
38  reniform  (when  fu4y  grown  usually  two  inches  wide),  on  both  sides,  as 
)le.  vlllous-pubescent ;  scape  pubescent.  Oray  in  Proe.  Am,  Acad,  of  Arts 
,  1870. 
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CISTACE^.        RocK-EOSE  Family. 

HELIANTHEJMEUAI,  Touin.       Rock-rosb. 

H.  Ganadense,  Micbx.       Froet-weed. 

Common,  or  Arequeot,  throajthoat  tbe  state,  excepting  near  its  west  side  and  (ir 
norttiward  ;  extending  north  to  tbe  apper  fiiississippi  river,  Garrison,  and  FortFnn- 
cis.  Rainy  riTer,  Macoun. 

HUDSONIA,  L.       HuDfiOjiiA. 

H.  tomentosa,  Nutt.        Downy  HadsoDia. 

Fifteen-mile  point,  Rainy  lalce,  and  Hungry  Hall,  entrance  to  tbe  lake  of  the 
Woods,  Macoun;  Minnesota  point,  near  Dulutb,  and  on  sand  dunes  in  Anoka  coiuity, 
RoberU;  on  sand  bills  in  section  21,  Orrock,  Sherburne  county  (plentiful,  with  short- 
peduncled  flowers  and  narrow  leaves),  Upham;  near  Rockford,  Wright  county,  Hateh; 
barren  ridges  of  tbe  St.  Croix,  Parry;  Castle  Rock,  Dakota  county,  Geyer;  White 
Rock,  Goodhue  couuty,  Sandberg;    lake  Pepin,  Mist  Manning,      Loeal. 

L.ECHEA,  L.       PiNWRKD. 

li.  minor,  Walt.        Small  Pinweed. 

Sturgeon  lake  (near  the  international  boundary  east  of  Rainy  lake),  Macmn;  up- 
per Mississippi,  Houghton;  St.  Croix  river.  Parry;  Steele  county,  Upham. 

DROSERACE^.        Sundew  Family. 

DBOSEBA,  L.       Sundew. 

D.  rotundifolia,  L.        Round-leaved  Sundew. 

Common,  or  frequent,  northward  ;  extending  south  to  Minneapolis,  Roberts. 

D.  Intermedia,  Drev.  and  Hayne,  var.  Americana,  DC.  ( D.  longifolia, 
in  ManuaL)  Long-leaved  Sundew. 
Similar  In  range  with  the  last,  but  less  frequent.  North  shore  of  lake  Superior  at 
Little  Marals,  Juni;  between  the  lake  of  the  Woods  and  Red  river  (common),  Davmn: 
extending  south  to  sections  17  and  19,  Ham  LAke,  Anoka  county  (with  the  leaves  scat- 
tered along  the  stem  or  caudex),  Roberts, 

D.  linearis,  Goldie.        Slender  Sundew. 

Lake  Superior  to  Roseau  river,  Burgess^  Macoun;  extending  south  to  Henoepln 
county  (frequent),  Roberts. 

HYPERICACE.E.         St.  John's-wort  Family. 

HYPEKICIJM,  L.        St.  John's-wort. 

H,  pyramidatuni,  Ait.        Great  St.  John's- wort. 

Rare  or  local  northward,  but  frequent  southward  ;  extending  north  to  Todd  county* 
rp/m»i,  the  upper  Mississippi  and  Minnesota  rivers,  Parry,  and  northwest  to  theplsl^* 
of  the  ciaskatchewan,  Bonrgcau,  Macoiui. 

[11.  Kalmlanum.  L.,  probably  occurs  on  the  north  shore  of  lake  Superior  in  thi^ 

state.] 
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!•  proUftoum,  L.       Shrubby  St.  John*8-wort. 
Vasa,  Qoodlme  eounty,  Sandberg^      Hootheast. 

I.  ellipticum.  Hook.       St.  John's-wort. 

Xfcqolkam.       Upper  MiasiBSippl  rlTer,  OarrUon,    [Devirs  lake,  Dakota,  Oeyer.] 
Infrequent,      North. 

[H.  perfonUumt  L.,  may  be  expecteu  as  a  weed  southeastward.] 

[.  corymbosum,  Muhl.       St.  John*8-wort. 

Lapham.      Lake  Peptn,  Mis8  Manning;  Hesper,  Iowa,  adjacent  to  the  south  line 
Honstoo  and  Fillmore  counties,  Mrs.  Carter,      Rare. 

L  mutilum,  L.       Slender  St.  John*s-wort, 
Throughout  the  state  :  eommon  northward,  less  frequent  southward. 

[.  mntilam,  L..  var.  gryinnaDtliuni,  Gray. 
Minneapolis,  Roberta. 

[.  Canadense,  L.       Canadian  St.  John 'a- wort. 

St.  Croix  rlTer,  Parry;  Stearns  county,  Campbell;  Sihley  county,  Leonard;  Martin 
»iinty  (rare).  Cratty, 

I.  Canadense,  L.,var.  major,  Gray. 

Lake  Superior,  Bobbins^  and  in  Iowa,  Arthur;  doubtless  also  in  Minnesota. 

EliODES,  Adans.        Mabsh  St.  .Tohm*6-wobt. 

B.  YirfClnica,  Nutt.        Marsh  St.  John's-wort. 

Throughout  the  state  ;  common  northward,  frequent  southward. 

CARYOPHYLLACE^.        Pink  Family. 

SAPONARIA.  L.       Soapwort. 

?.  officinalis,  L.        Common  Soapwort,    Bouncing  Bet, 

Bine  Earth  county,  Lelberg;  Lake  City,  Mi88  Manning;  Wabasha,  Oibson. 

h  Vaccaria,  L.  ( Vaccaria  vulgaris.  Host.)        Cow-Herb, 

Seldom  plentiful,  but  reported  at  many  plaees  throughout  the  state.  Mr.  Leiberg 
rrites  :  '*Thi8  is  becoming  a  common  weed  in  the  grain -fields  of  Blue  Earth  county, 
rhere  the  farmers  call  it  *cookle',  and  complain  Tory  much  of  It.  It  will  doubtless  be- 
ome  as  plentiful  as  the  true  cockle  (Lychnis  Qtthago),  Most  of  the  seeds  are  Just 
mall  enough  to  pass  through  a  wheat-screen,  and  they  can  thus  be  separated  ;  but, 
A  the  largest  seeds  will  be  left  in  whenever  the  grain  is  cleaned,  the  result  will  be  that 
D  time,  through  this  process  of  selection,  the  seeds  can  no  more  be  cleaned  out  of  the 
rheat  than  true  cockle." 

SIL<£NE,  L.       Catchflt.    Campion. 

I,  stellata,  Ait.       Starry  Campion. 

Common  through  the  south  part  of  the  state  ;  extending  north  at  least  to  Minne- 
polls,  Herrieh,  and  Redwood  Falls,  Miss  Butler, 

L  nivea,  D''.       ("ampion. 

Upper  Mississippi  river,  Oarrison;  Qoodhue  county,  8andl)erg;  Hesper,  Iowa,  ad- 
>ining  Houston  county,  Mrs,  Carter.       Rare.       Southeast. 

\.  Yirsrinica.  L.        Fire  Pink.    Cafcchfly. 
Nicollet  county,  Leftxry.       Rare.      Southeast. 


\ 
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S.  antirrhinay  L«       Sleepy  Catchfly. 
Freqaent,  or  eommoo,  tbroughout  the  state. 

S,  noctiflora,  L.        Night-flowering  Catcl^y. 
Frequent  throughoat  the  state. 

liYCHKISy  Toarn.        Lychnis.    Cocklb. 

L.  vespertina^  Sibth.        Evening  Lychnis. 
Minneapolis,  Juni,  Katsube^  MouUon,      Kare. 

L.  Githago,  liam.        Cam  Cockle. 

A  common  weed  in  wheat-flelds  throughoat  the  state. 

ARENARIA,  L.       Sandwort. 

A»  sefpylH/olia,  L.        Thyme-leaved  Sandwort, 
Northfleld,  Chaney,      Kare. 

A.  Michauxiiy  Hook.    (A.  stricta,  Micbx.)       Strict  Sandwort 

Rooting  on  detached  rocks,  head  of  lake  8t.  Croix,  Parry;  lake  of  the 
Macoun.       Rare. 

A.  lateriflora,  L.       Showy  Sandwort. 
Frequent  throughout  the  state. 

STELLARIA,  L.       Chickwekd.    Starwort. 

S,  media^  Smith.        Common  Chickweed, 
Frequent  throughout  the  state. 

S.  long:  i  foil  a,  Muhl.        Long-leaved  Stitch  wort. 
Common  throughout  the  state. 

S.  longipes,  Goldie.        Long-stalked  Stitchwort. 

Minneapolis.  GriswoM,  Kassuhe;  Anoka  county  and  Duluth,  Juni.    [Devil's         J*ke, 
Dakota.  Geycr.]       North. 

S.  crassifolia,  Ehrh.        Starwort 

Cannon  Falls.  Goodhue  county,  Blake,  Sandberg;  Minneapolis  (plentiful  in  dl-  '•ches 
in  swamps),  Roberts,  Upham;  and  northward. 

S.  borealis,  Bigelow.        Northern  Stitchwort.    Starwort. 

Common,  or  frequent,  in  the  north  half  of  the  state.    |The  var.  alpestris,  Gra^^^»  ^^ 
been  found  on  the  north  side  of  lake  Superior,  at  Pie  island,  by  Macoun.] 

CERASTIUM,  L.        Mouse-ear  Chickweed. 

C.  viscosnm,  L.  (C.  rulgatum^  L  ,  in  Manual,)        Mouse-ear  Chickweed, 

Winona  county,  Holzbiutr  ;  lake  Pepin,  Miss  Manning.  [Lake  Superior,  ir/it-^^"*^''*^ 
lufrequent. 

C.  vuhjniHw,  L.  {C.  viscosum,  L.,  in  Manual.)        Ijorge  Mouse-ear  Chickr'^^^"- 
Common,  or  frequent,  tlironghout  the  state,  excepting  periiaps  westward. 

C   mitaiis.  Keif.        Nodding  Mouse-ear  Chickweed, 

FKHiuent.  or  coiniiion,  throughout  the  state,  excepting  southwestward. 

C.  oblon^ifoliuiii,  Torr.        Mouse-ear  Chickweed. 

Winona  county,  lI<>Jzunj<r;  Fergus  Falls,  Leonard.       Rare.       Southeast 


STATE  GEOLOGIST.  33 

IT.  arvense,  L.       Field  Chick  weed. 

Frequent,  or  common,  through  the  north  half  of  the  state  and  soothwestward  ;  rare 
«)athea8tward. 

SAOINA,  L.       Pbarlwort. 

3.  nodosa,  E.  Meyer.       Pearlwort- 

North  shore  of  lake  Superior,  doubtless  in  Minnesota  ;  Isle  Aoyale,  Whitney;  island 
>f  St.  Ignace,  Macoun. 

PARONYCHIEiE.        Whitlow-woet  Family. 

ANYCHIA,  Michx,       Whitlow- wort.    Nailwort. 

.A.  dichotonia,  Micbx.       Forked  Cbickweed.    Whitlow-wort. 
Lapham.      Infrequent. 

FICOIDE^.       Ice  Plant  Family. 

MOLIiUGOy  L.       Indian-Chickweed. 

SHl.  verticillata,  L.    Garp*t-weed. 

Common,  or  frequent,  southward.  Exposed  rocks  and  sandy  flelds,  St.  Croix  river, 
9*arry;  abundant  in  Hennepin  county  on  sandy  ri?er-banks,  appearing  indigeuous, 
Kobcrtf. 

PORTULACACEiE.        Purslane  Family. 

POBTULACA,  Tourn.       Purslane. 

P.  oUracea,  L.        C&mmon  Purslane,     **Pu8ley,^^ 
A  very  common  garden  weed . 

P,  retusa,  Eofirelm.*       Western  Purslane. 

Upper  Minnesota  river,  Parry;  Yellow  Medicine  county,  Upham;  upper  Missis- 
sippi river,  Oarrismi,  (Surely  indigenous  ;  yet  possibly  to  be  referred  to  the  foregoing 
species.)      West. 

TAIilNUM,  Adans.       Talinum. 

T.  teretifolium,  Pursh.       Talinum. 

Bare,  occurring  only  on  ledges  of  rock  (trap,  syenite,  granite  and  qnartzite);  absent 
far  northward.  Taylor's  Falls(of  St.  Croix  river),  Hmtghton,  Mimt  Field;  Dulutn,  Miax 
Cathtart;  Watab,  Benton  county,  and  at  numerous  places  in  Stearns  and  Morrison 
eoanties,  Upham;  upper  Minnesota  river.  Parry;  Redwood  Falls,  Jfiss  BtUUr;  "plen- 
tiful on  mo9t  of  the  ledges  in  Rock  and  Pipestone  counties  (a  handsome  little  plant, 
extremely  easy  of  cultivation),*'  Ltihcrg, 

•POBTULACA  RETUSA,  Eiigelm.  Like  P.  oZerocca,  L.,  but  greener,  and  the  stem 
fnore  ascending,  sometimes  covering  a  space  several  feet  in  diameter ;  leaves  usually 
ii&aller  than  the  common  species;  sepals  obtuse,  broadly  carinate -winged  ;  petalg 
'eilow  ;  stigmas  3  or  4  ;  capsule  2!t  to  3  lines  long,  broader  in  proportion  ;  se**ds  more 
itrongly  tuberculate  than  in  P.  okracea.    Brewer  and  WaUon'a  Botany  of   California' 

3F 
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CLAYTONIA,  L.       Sfruto-Bbauty. 

C*.  Yirglnlca,  L.       Nanow-leaTed  Sprmg-Beaatgr. 

Throughout  thesUte.bot  rare  In  most  portions ;  frequent,  or  eonimon,  loatheait- 
vn^rd. 

V.  Caroliuiana.  Midix.       Wide-leaved  Sprin}<-Beaa(y. 
Lake  City,  Mn,  Ray.      Southeast. 

MALVACEAE.        Mallow  Family. 

MAXVA,  L,       Malix>w. 

Jf.  rotundifoiia^  L.        Common  Mallow. 

Common  southward,  and  as  far  north  as  Morrison  and  Todd  counties,  Upham;  bat 
not  yet  common  westward. 

AT.  aylvestrU,  L.       Higli  Mallow. 

Fort  Franots,  Rainy  river,  Macoun;  Minneapolis,  Htrriehi  Goodhue  county,  Sosd- 
herg:  lake  Pepin,  Af  f«t  Manning;  Blue  Earth  county,  Lelberg. 

M.  eri9jpa,  L.       Curled  Mallow. 
Adventlve,  Lake  City,  Mim  Manninu. 


!,  Nutt.       Calurbhoe. 

€•  triauflrnlata.  Gray.       Callirrhoe. 
Lapham.      South. 

NAP-^A,  Clayt.       Glads  Mallow. 

N.  (lioica,  L.       Glade  Mallow. 

Dtpham.      V'asa,  Goodhue  county,  Sandberg.      Rare.      Southeast. 

MAIA'ASTBUM,  Gray.       False  Malt/)w. 

M.  oooeineiiiiiy  Gray.        Prairie  Mallow. 

M  i  n  nesota,  Oray*$  Manual,   West.   Its  eastern  limit  scarcely  reaches  Into  this  state. 

ABUTILON,  Toum.       Indiak  Mallow. 

A.  Avicennift  Ga?rtn.        Velvet-Leaf. 

Anoka,  Hennepin,  Ramsey,  Wabasha  and  Blue  Earth  counties.      Infrequent. 

HIBISCI'S,  L.       Rose-Mallow. 

H.  iiiilitaris,  Cav.        Halberd- leaved  Rose- Mallow. 

Banks  of  the  Mississippi  river  between  Saint  Paul  and  Mendota  (abundant).  ^' 
Trrry.       .South. 

//.  Trio}un»j  L.        Bladder  Ketmia.        F hirer  of  an  Hour. 

Atlveiitive.  Minneapolis,  Ka^otuhc.   Upftam;  Goodhue  county,  Sand/ieii^ ;  H*"^ 
oou::ty.  ii'  iti/, .    jThis  '  has  become  abundant  in  many  parts*'  of  Nebraska,  AugheV'] 
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TILIACEiE.        Linden  Family. 

.,  L.        Linden.    Basswood. 

eaiia,  L.  Basswood.  Bass.  Linden.  Lime  Tree.  Whitewood. 
idant  In  tbe  Blx  Woods,  and  generally  common  throughout  the  state  ;  not 
s  Minnesota  shore  of  lake  Superior,  but  frequent  north  of  this  lake,  on 
M)0  feet  and  more  above  it.  attaining  a  hight  of  70  feet  and  diameter  of  20 
;  aHo,  not  found  in  Rock  county,  but  very  plentiful  at  Bear  lakes  in  Mur- 
pham  :  extending  north  to  Basswood  lake  on  the  international  boundary. 

lern  limit  of  this  species  Is  found  Just  south  of  Thunder  bay,  from  which 
ws  the  international  boundary  to  the  lake  of  the  Woods.  It  extends 
in  Manitoba,  nearly  to  lake   Winnipeg,  and  northwest  to  Fort  Bllice. 

ai] 

)S  of  this  and  many  other  species  of  trees,  in  their  first  few  years  of  growth 
,  are  often  remarkably  large.  The  following  measurements  were  made 
y,  September  I6tb  :  leaf  of  basswood,  blade,  IA%  inches  long  and  12  Inehes 
n  a  petiole  3  Inches  long  ;  of  large-toothed  aspen,  blade,  10  by  7H,  and  peti- 
of  balsam  poplar,  blade.  11  by  7,  and  petiole,  2  inches  ;  and  of  elm,  blade, 
with  petiole  only  a  half  Inch  long.) 

d  lumber  is  much  used  in  cabinet  work  for  boxes,  shelves,  etc.,  whenever 
Ired  which  is  soft  and  easily  worked,  and,  at  the  same  time,  tounh  and 
ipllt."  It  decays  more  quickly  than  most  kinds  of  lumber,  when  exposed 
r.  unles!»  it  is  thoroughly  painted  ;  but  Is  sufAciently  durable.  If  kept  dry. 

LINACEyE.        Flax  Family. 

M,  L.        Flax. 

le,  h*       Wild  Flax.    Prairie  Flax. 

Ina,  and  thence  westward,  Chtckering;   Steams  county,  Jfrs.  BlaUdeU. 

im,  Hidden.       Wild  Flax. 

from  Minneapolis,  Ao/ierto,  southward,  and  westward  to  the  Red  river 

m;  Pipestone  quarry,  Mrs.  Bennett. 

m,  Pursht        Wild  Flax. 

uona  coimty,  Winchell,  Minneapolis,  Twintng,  and  Anoka  county,  Juni, 
ripestone  county,  Leiberg,  and  the  Red  river  valley  (common  in  Clay 

uim.      South  and  west. 

rKRENNE.  L.  Perennial,  glabrous;  leaves  scattered,  linear,  acute;  flowers 
Ite  the  leaves  and  terminal ;  peduncles  becoming  elongated  and  nodding 
als  oval  with  membranous  margins,  shorter  than  the  globose  capsule  ; 
•lue.retuse,  3  to  4  times  exceeding  the  calyx  ;  styles  6;  capsule  S-celled, 
1  dissepiments.  Stems  >«  to  3  feet  high  ;  flowers  large.  May  to  September, 
p.  in  King'n  Expl.  of  the  Fortieth  Parallel. 

siGiDUM.  Parsh.  Dwarf;  glaucous;  styles  united  almost  to  the  top. 
al.— Stems  5  to  15  inches  high,  angled,  much  branched ;  branches  strict, 
eaves  alternate,  linear,  pungently  acute,  rigid,  with  scabrous  margins ; 
!led  or  corymbose  ;  pedicels  thickened  at  the  end,  and  forming  an  exterior 
:aiyculits  ;  sepals  ovate-lanceolate,  cuspidate,  strongly  8-nerved.  glandular 
ibrous  on  the  margins,  longer  than  the  globose  capsule  ;  petals  sulphur- 
*r<?r  and  CimUer's  Flora  «»f  Colorado. 
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L.  usiiatissimum,  L.        C&mtnon  Flax. 

Itometimes  adveotive  in  fields  :  Minneapolis ;  Blue  Earth  county ;  Redwood  F'^alh 
Laverne. 

GERANIACE.E.        Geranium  Family. 

GERANIUM,  L.       Cranesbill. 

6.  maculatum,  L.       Wild  Cranesbtll. 

Common,  often  abundant,  tbrough  the  ttouth  balf  of  the  state ;  extending  nortl^  -wK 
to  Clay  county,  Oedge,  tlie  upper  Mississippi  river,  OarrCsoa,  and  tbe  month  of  Si^aiuy 
river,  McLontn, 

G.  Carolinianum,  L.       Carolina  Cranesbill. 

Common,  or  frequent,  throughout  the  state;  most  plentiful  northward. 

G.  Robertianom.  L.       Herb  Robert. 

Falls  of  the  St.  Croix,  Parry;  Fergus  Falls,  Leonard;  extending  west  to  the  \wl  ke  of 
the  Woods,  Macoun.      North. 

£RODIUM,  L*Her.       Storksbill.    Heron  Vbill. 

E»  cicuiarium,  VH.tr,       Storksbill.        Heron' s^nll. 

Minneapolis,  Juni,  KoMubc,  Roberts.   Bare.    An  abundant  weed  in  the  Fsciilc 
states  and  in  some  districts  eastward. 

IMPATIENS,  L.       Balsam.    Jewel- weed.    Touch-me-not. 

I.  pallida,  Nutt.        Pale  Touch-me-not. 

ThroHghout  the  state  ;  in  many  portions  infrequent  or  rare  ;  common  at  New  L'Im. 
Juni,  and  In  Blue  Earth  county,  Leiberg;  abundant  in  Martin  county.  Crafty,  and  oa 
the  south  shore  of  Ked  ialce.  Miss  Babbitt. 

I.  fulva,  Nutt.        Spotted  Touch-nre-not. 

Common  throughout  the  state.  ("At  Beaver  Bav  a  spotless  variety,  with  less  re- 
flected spur,  was  common  and  grew  Intermingled  with  the  ordinary  form,  without  sbow- 
iDg  any  signs  of  Intergradatlon."  Rol>erts.) 

OXALIS,  L.        Wood-Sorrel,    Oxalis. 

O.  Acetosella,  L.        Common  Wood-Sorrel. 

Common  north  of  lake  Superior,  Bobertj<;  lake  of  the  Woods,  Morotai;  extendinj: 
northwest  to  the  Saskatchewan,  Rlcnardson,       North. 

O.  vlolacea,  L.        Violet  Wood-Sorrel. 

Common  through  the  south  half  of  the  state  to  I'ipestone  county,  Mr*.  B*nn(tt: 
extending  north  to  the  upper  Missislppi  river,  Oarrison^  and  in  the  Red  river  valley  ^^ 
I  east  to  Clay  county,  Ocd(jc.  (Herrii^k  reports,  besides  the  type,  a  variety  that  bears 
white  flowers,  occurring  quite  frequently  In  the  vicinity  of  Castle  Rock,  Dakota  county; 
and  Mi)i«  Babbitt  flnds  the  same  at  IJltle  Fails.  Succulent  flower-bearing  scapes. "*^^ 
accompanied  by  leaves,  are  occasionally  seen  in  September  [L^p/inm].  "Theusua' 
occurrence  of  a  white,  carrot-shaped  root  beneath  the  ordinary  scaly  bulb"  of  |tl>'* 
species  Is  noticed  hy  Robert.'*,  \i\.W\e  American  yaturalitft  for  August,  1879.  Seeal*** 
Am.  Sat.,  vol.  xvi,  pp.  13-19.) 

O.  coriiii'ulata,  L.,  var.  .striota,  Sav.  (0.  stiicta,  L  )        Yellow  Wood-Sor- 
rel.    L  lilies'  Surrel. 
Conimoii  throuj;lioijt  llie  stale. 
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RUTACEiE.        Rue  Family. 

VNTHOXYLUM,  Golden.       Pkicklt  Ash. 

tiericanum,  Mill.        Northern  Prickly  Ash.    Toothache-tree. 

^  abundant  souibward;  exteudlog  north  to  Pine.Aitkin.  Cass  and  Polk  counties. 

CEIiEA,  L.       Shrubby  Trrfoil.    Hoptrkb. 

foliata,  L.       Shrubby  Trefoil.    Hop-tree.    Wafer  Ash. 
ham.      Southeast. 

ANACARDIACEiE.        Cashew  Family. 

flUS.  L.       Sumach. 

phina,  L.       Sbaghom  Sumach. 

ted  to  the  eaist  side  of  the  state  and  the  region  from  the  upper  Mississippi  river 
itward,  as  follows  :  In  Houston  and  Fillmore  counties,  rare  ;  in  Winona  county 
t  frequent  species  on  the  bluffs  of  the  Mississippi  (**at  Winona  samples  were 
ht  inches  la  diameter",  WincheU\  but  rare  farther  west :  common  in  Ramiey 
onepiD  counties,  extending  west  into  the  Big  Woods,  and  to  Martin  county, 
rare  in  Benton  county;  common  in  Pine  couuty  and  westward  to  Mlile  Lacs, 
ilis  and  lalce  Al^x  iiidtfr,  Morrison  county  ;  at  Pish-hoolc  lake  in  southwestern 
lOty.  Garrison;  and  occasional  n  >rtheastward,  being  reported  by  CMrfcai  Sandy 
nddu  Lac,  Grand  Portage  and  Pigeon  river. 

tbra,  L.      Smooth  Sumach. 

mon  throughout  the  state,  excepting  north  of  Uke  Superior,  where  it  is  rare. 

palliiia,  L.        Dwarf  Sumach. 

Hon  count*',  near  La  Orescent,  al^  in  Winona  county,  WlncheU ;  lake  Pepin. 
nnninu;  Goodhue  county,  Sandtterg;  Saiut  Paul,  MUa  Oatheart;  Blue  Earth 
Leibtrg;  Worthington,  Foote;  Pipestone  county,  Mr»,  Bennett,    Kare.    South. 

nenata,  DC.        Poison  Sumach.    Poison  Doj^wood. 

•rved.  like  the  preceding,  in  U  >uston  county,  near  l<a  Crescent,  and  In  Winona 
by  Prof.  Wiwhelt;  Us^nueplii  county,  Simmons;  Anoka  count}-,  Jiini;  upper 
ppi  river,  OarrUton,       Rare. 

>xico€leudroD,  L.        Poison  Ivy.    Poison  Oak. 

mon,  often  abundant,  tlirou^^hout  tiie  state.  (I£rector  decumbent,  1  to  3  feet 
ot  Climbing,] 

>.vieodeiiclroii,  L.,  var.   raclicaiis,  Torr.*       Climbing  Poison  Ivy. 

I  variety  (or  species)  occurs  sparingly  in  the  southeast  part  of  the  state. 
irter.  Mis**  Mannlin/. 

oiiiatica,  Ait.        Fragrant  Sumach. 

igne  river  (near  the  iiiternuiiunal  boundary  east  of  Rainy  lake).  Macoun.    Rare. 

un  Toxic'uDENDBON,  L.,  var.  kaoicaks,  Torr.  (R.  radicans.  L.)  Stems  ciimb- 
iieans  of  iniiumer<ibio  radicating  tendrils,  leaflets  3,  ovate,  dark  green,  smooth 
ling,  entire,  the  lowest  rarely  angular  ;  flowers  sreeoish,  racemed  in  axillary 
i ;  berries  dull  white.  A  vigorous  woody  climber,  a*»cending  trees  and  other 
10  to  40  or  DO  feel.  The  stem  becomes  1  to  2  inches  [or  more]  in  thickness, 
I  with  a  greeiiNh.  Hcaly  bark,  and  throws  out  all  along  its  length  myriads  of 
like  rootlets,  which  bind  it  fltmly  to  its  support,    flood's  Clans-Botih. 
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VITACE.E.        Vine  Family. 

VITIS.  Tourn.        Grape. 

V.  Labriisoa,  L.        Northern  Fox-Grape. 

Occurs  frequently,  according  to  Clark,  in  the  east  part  of  the  state,  as  far  nonb- 
ward  as  southern  Pine  county,  and  rarely  on  the  St.  Louis  river;  lalce  Pepin,  Mitt 
Manning.  I  u^ 

Y.  icstivalia,  Micbx.        Summer  Grape. 

Lapham.    St.  Croix  Falls.  Mtstf  FUld-^  Anoka  county,  J  tin/;  Big  Stone  lake,  Wi:*(hU: 
Fergus  Falls,  Lco?uird.       Infrequent.       South. 

V.  cordifolia,  Michx.*        Winter  or  Frost  Grape. 

Frequent  in  the  soutli  half  of  the  state  ;  also  in  the  Red  river  valley,  near  EiDer>on. 
Manitoba,  Daw$(m. 

V,  riparia,  Micbx.f  (V.  cordiiblia,  Michx.,  var.  riparia,  Gray  )       Winter  "^^ 
Frost  Grape. 
Common  throughout  the  state,  excepting  north  of  lake  Suiierior. 

AMPKLOPSIS,  Michx.        Virginian  Creeper. 

A.  quinquefolia,  Micbx.        Virjpnian  Creeper.    Five-leaf  1  vy.    Americ -'*^ 

Ivy.     **  Woodbine.** 

Common  through  the  south  half  of  the  state  and  in  the  Ked  river  valley  ;  probaU  ^  ^^ 
less  frequent  northeastward.   *'A  very  desirable  climber,  often  cultivated  " 


RHAMNACE.E.        Buckthorn  Family. 

RHAMNUS,  Tourn.        Bucktiiorn. 

R.  aliiifoAa,  L'Her.        Alder-leaved  Buckthorn. 

8t.  Croix  river,  /*ar;i/;  Minneapolis,  WiiuhKH,  /^a^^u/x;  beach  of  lake  Superio 
Juni;  lake  of  the  Woods.  Dawson.    Kare  southward  ;  common  far  northward. 


*ViTis  f'ORDiFOLiA.  Michx.  Tall  (or  more  rarely  low),  climbing  high,  trunks  n 
rarely  G  to  9  inches  in  diameter  ;  leaves  middle-sized  or  small  (2' a  to  3  or  4  inches  i 
diameter),  heart-shaped,  mostly  entire  or  very  slightly  tri-lobed  on  the  edges,  wit 
broad,  shallow  teetli,  usually  smooth  and  shining,  more  on  the  upper  than  on  the  lowe 
side,  the  young  ones  sometimes,  and  very  rarely  the  old  ones,  with  shoit  hair  on  th 
ribs  below  ;  berries  small,  la  large,  mostly  loose  bunches,  black,  without  a  bloom 
maturing  late  in  the  fall,  usually  only  with  a  single  short  and  thick  seed,  marked  by  •< 

prominent  raphe. This  grows  ni'^re  especially  In  fertile  soil,  and  is  common  in  rivei — 

and  creek  bottoms.   Enuelmann,  in  SUtli  An.  Rep.,  Insnts of  Mimstnui-^  also  in  liidhtin 
of  tht  Torrcy  liotaiiical  Club. 

tViTis  RiTAKiA,  Michx.  Mostly  a  smaller  plant  than  the  last,  but  with  larger  (3  to 
.">  inches  in  dlanieten  and  more  or  less  Incisely  .'j-lobed,  ^^labrous.  shining  (or  rarely 
when  young,  slightly  hairy)  leavi^s,  the  lobes  long  and  pointed,  the  teeth  also  more 
pointe«l  than  in  V.  cordifolia  ;  berries  usually  larger  than  in  the  last,  mostly  with  a 
bloom,  in  smaller  and  often  more  compact  bunches,  commonly  1-to  2-seeded  ;  seeds 
with  a  less  prominent  raphe. This  species  prefers  thickets  or  rocky  soil  on  river- 
banks  :  the  northern  form  has  fewer  and  lanjer  berries  in  a  bunch,  and  is  easily  distin- 
guished from  \.  cordifolia.  The  fruit  ripens  earlier  than  the  former  and  is  pleasatiter. 
EnijfJnhiiiii,  in  Jiii>i  (fs-  nt  3/n.,  an«l  in  linll.  Tnrr.  (l. 


r. 
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CEANOTHUS,  L.       New  Jersey  Tea.    Red-root. 

C*  Americanus,  L.       New  Jersey  Tea.    Red-root. 

Common  tbroughout  the  state,  excepting  far  northward ;  especially  abundant  ou 
sandy  tracts  in  the  region  of  the  upper  Mississippi  river.  Though  only  a  small  shnib , 
one  to  three  feet  high,  its  root  is  a  mass  of  gcarled  wood,  sometimes  six  or  eight  inches 
in  diameter,  **a  troublesome  obstacle  in  first  brealciog  the  soii." 

C  ovatus,  Desf.  (C.  ovalia,  Bigelow.)       Red-root. 

Sandy  ridges  of  the  St.  Croix,  "seeming  to  take  the  place  of  the  preceding  species 
and  an  indication  of  a  more  barren  soil,"  Parry^  New  Ulm,  JmU.    [Kaministiqula  river 
(Tery  abundant),  Maeoun.]      Local. 


CELASTRACE.E.        Staff-tree  Family. 

CELAST     ^.•^  Stapf-tree.    Shrubby  Bitteu-sweet. 

C  scandenSy  L.       Climbinflr  Bitter-sweet.    Wax-work. 

Common  through  the  south  liaif  of  the  state,  extending  north  to  the  sources  of  the 
Biiaslssippi,  and  to  Polk  county  ;  less  frequent  north  to  Emerson,  Manitoba.  Scott, 

EUONYMUS,  Tourn.       Spindle-tree. 

DB.  atropurpureuf>9  Jacq.       Buminfr-Bush.    Waahoo. 

Frequent  southward :  extending  north  to  Anoka  eounty,  Junl,  Lake  Elizabeth, 
Xandlyohi  county,  Mrs.  Terry,  and  Clay  county  In  the  Red  river  valley,  G'difc. 

E.  Americaniis,  L.,  var.   obovatu»,    Torr.  &  Gray.       Trailing  ?t:aw- 
berry  Buah. 
Miuneapolis,  WUiehcU;  lake  Pepin,  Al  iss  \faiinUiu*       Kare. 


SAPINDACEi*].        Soapberry  Family. 

STAPHYLEA,  L.        Blauder-Not. 

S.  trifolia,  L.       American  Bladder-Nat. 

Frequent  southward  ;  extending  north  to  Minnehaha  falls,  RolKrts,  and  New  Ulm, 
Juni, 

ACER,   Team.        Maple. 

A.  PenDHylvanicuin,  L.       Striped  Maple.    MoDse-wood. 

Common  northeastward,  extending  south  to  the  upper  Mississippi  river  and  to 
southeastern  Pine  county  ;  rare  and  local  farther  south  to  lake  Pepin,  Mlsa  Maiinina. 

A.  spicatum.  Lam.        Mountain  Maple. 

Abundant  north  of  lake  Superior  and  along  the  international  boundary  -.  extending 
south  to  Mille  Lacs,  Uphain;  rare  and  local  farther  southward  on  the  Mississippi  bluffs 
at  lake  Pepin,  Misa  Manning,  and  in  section  22.  Richmond.  Winona  county,  ^V(nrhdl. 

A.  saccliarinuni,  Wang^.        Su^r  Maple.    Rock  Maple.    Hard  Maple. 

Common,  often  abundant,  throughout  the  state,  excepting  near  its  west  side.  Not 
fouud  close  to  the  shore  of  lake  Superior,  but  common  two  or  three  miles  from  it,  400 
feet  or  more  above  the  lake,  attaining  a  hight  of  75  feet,  CUirh.  The  northern  limit  of 
this  tree,  according  to  Bell,  extends  from  the  lower  part  of  the  valley  of  the  Kaininis- 
tlquia  river  westward,  a  little  to  the  north  of  the  boundary  line,  to  the  lake  of  the 
Woods,  where  It  turns  south.    The  Chippewa  Indians,  who  are  yet  the  principiU  inhab- 
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Itantt  of  the  wooded  regltD  norik  of  tbo  Northen  PMlfle  rallrosd,  mftkoe«iielder»l>to 
maple  tuffar,  their  ordinary  produet  in  the  region  oC  lake  Snperlor,  aoeordlng  to  CUs^k  • 
being  from  too  to  000  poonde  for  eaoh  lodge. 

A,  gacchariuum,  Wang.,  Tar.  nisrram*  Torr.  &  Gray.        Black  SaerAf 

Maple. 

Houston  eoanty,  WtnthtU;  upper  Mtetalppl  river,  Ganimn,  Mr,  J.  C.  ArfViMc  v 
reports  this  Tariety  eommon  at  Waterrllle,  Le  Buenr  oonnty,  and  belleTes  It  to  be  %h.^» 
proTaiilttg  form  of  the  Speeles  at  least  through  the  sonth  part  of  the  state. 

A.  dasycarpiiniiEhrfa.     White  or  Silyer  Maple.  River  Maple,  SoftMapfo --^ 

Common  southward,  extending  north  to  the  upper  Mississippi  and  the  White  Banli 
resenratloo,  Oarrimm,  More  frequontiy  cultivated  fOr  thade  than  the  next,  eaeh  of 
these  speeles  being  often  ealied  soft  maple. 

A.  rubrum,  L.       Red  Maple.    Swamp  Maple.    Soft  Maple. 

Common  through  the  east  part  of  the  state ;  extending  west  to  Mud  Portage  on  the 
Dawson  route  (north  of  lakeSuperiorX  Maeoiti»,the  White  Earth  reservation,  Garrltim, 
and  Bedwood  Falls,  PtmberUm;  abundant  In  Winona  county,  WinthM,  This  and  the 
two  preeediog  species,  especially  the  sugar  maple,  are  valoable  for  furniture  and  cabi- 
net work,  and  are  floe  shade  and  ornamental  trees,  for  which  purpose  they  are  exten- 
sively raised  from  the  seed  or  transplanted  from  the  woods. 

N£GUNDO,  Mcench.       Ash-lkatxd  MiiFLB.    Box-Eldxb. 

N.  aceroides,  Mcench.       Box-Elder. 

Common  tbroiigh  the  south  half  of  the  state,  extending  thus  north  to  Kanabec, 
Mllle  Lacs  and  Wadena  counties ;  less  frequent  farther  north  to  the  St.  Louis  river  near 
Fond  du  Lac,  Winehetl,  Karolntstlquia  river,  Jf  aeowi,  and  the  upper  Mleslssippt  river, 
Uarrtwn;  also  abuiiduit  throughout  the  Bed  river  valley  and  northwestward,  reaching 
east  to  the  lake  of  the  Woods,  Dawwn,  ''Destined  to  be  the  shade  tree  of  all  the  prsf  rle 
cities"  of  Manitoba  (Maeouni  Along  the  Minnesota  river,  it  sometimes  exceeds  three 
feet  in  diameter  {WiMheU).    Sugar  and  syrup  are  made  from  it  at  Big  Stone  lake. 

POLYGALACEiE.        Milkwort  Family. 

POLYGAIjA,  Toum.       Milkwort.    Poltoat^. 

P.  Kaugruinea,  L.       Purple  Milkwort. 

Frequent,  or  common,  southward  ;  extending  north  to  the  upper  Mississippi  river, 
iinrvi«oi^^  and  I'olk  county,  Upham . 

P.  cruciata,  L.       Milkwort. 

Margins  of  swampy  1ake«,  8t.  Croix  river.  Parry ;  Minneapolis  (frequent),  Roheri^ ; 
Stearns  county,  Mrs.  BlaUdell. 

P.  vertieillata,  L.        Milkwort. 

Frequent,  or  common,  In  the  south  and  west  portions  of  the  state ;  extending  north 
to  MiuneapoItH,  SimmoM,  New  Uim.  Juni,  and  the  Red  river  valley,  Upham, 

P.  Senegra,  L.        Seneca  Snakei-oot. 

Common,  or  frequent,  throughout  the  state.  Several  tons  of  this  medicinal  root  are 
dug  and  sold  yearly  hy  the  Chippewa  Tndlans  In  the  region  of  Mllle  Lacs,  the  Crow 
Wing  river  and  the  White  Earth  reservation,  the  price  which  they  receive  for  it,  when 
dried,  being  from  35  to  50  cents  per  pound. 

I*.  |>o1y$?aina,  Walt.        Pink  l*olysrala. 

Sandy  soil,  St.  Croix  river,  Pony ;  lake  Pepin. Ifwa Manning  ;  SaintCloud,  Oarrison ; 
Anoka  county  and  Rraiuerd,  Uphnm  ;  lake  of  the  Woods,  Dawson, 
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paucifolla,  Willd.        Friofred  Polygala. 

Faribault,  Rioe  county,  Miss  Beane.     [Kaministlqula  rtver.  north  of  lake  Superior, 
-c^tm.]       Bare. 

LECJUMINOSiE.        Pulse  Family. 

LUPINUS,  Toum.       Lupine. 

pcrenniSy  L.       Wild  Lupine.    Perennial  Lupine. 

Common  on  light,  sandy  land  from  lake  Pepin  to  the  sources  of  the  Mississippi  riv- 
miso.  Fergus  Falls,  Leonard,    Rarely  found  with  white  flowers. 

TRIFOLIUM,  L.       Ciover. 

€Mfren8et  L.        Rahbii-fofjt  or  Stone  Clover. 
&3alnt  Cloud,  Stearns  county,  CampheU.      Kare. 

joratenae^  L.        Red  Clover. 
frequently  adventi?e  throughout  the  state. 

TepeuSy  L.        White  Clover.    Shamrock. 

Occurring  like  the  last,  already  very  abundant  lo  many  districts ;  also  quite  cer- 
» 1y  Indigenous  through  the  north  half  of  the  state,  Clarh,  Upham . 

Ayhridum,  L.*        Alaike  Clover. 

^dventive,  but  scarcely  established.  Saint  Cloud  (sandy  soil,  on  the  grounds  of  the 
"Bial  School),  Campbell.      Rare. 

jorocumhens,  L.        Yellow  Clover.    Low  Hop-Clover. 

Steams  county  (both  the  type  and  the  var.  minus,  Koch),  CamphtU;  Saint  Paul, 
a neapolis  and  lake  Minnetonka  (sparingly  adventive),  Roberts;  lake  Pepin,  MI»h 
twining.       Rare. 

MEIilLOTUS,   Toura.  Melilot.      Sweet  Clover.      Hart's 

Clover. 

officinalis,  Willd.        Yellow  Melilot. 

Ooodhue  county,  Sandberg;  Minneapolis  (frequent),  Hoberf«;  Stearns  county,  Oar- 
f>ti:  Blue  Earth  county,  Leiberg.       South. 

•  alba.  Lam.        White  Melilot, 
Throughout  the  south  half  of  the  state.       More  fre(iuent  than  the  preceding. 

MEDICAGO,  L.        Medick. 

.  satira,  L.         Lureme,    Alfalfa. 
Escaped  from  cultivation,  Blue  Earth  county,  Lciberg;  Minneapolis,  Wtnchell. 


*TrifoUiunhybviduin,  L.  Almost  glabrous;  leaflets  obovate  or  oblong  ;  stipules 
^long,  lips  triangular ;  heads  axillary,  peduncled,  globose ;  pedlcals  elongate,  at 
>)gth  reflexed  ;  flowers  [whitish,  rose-tinted]  drooping ;  calyx  tube  canipanulate, 
*^bous  ;  teeth  subulate,  nearly  equal,  unaltered  in  fruit.  Hixtker*8  Students*  Flora  of 
f^BritUh  [slandf*.    (See  liotanical  Oazrttc,  vol.  vli,  pp.  121  and  135.) 
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HOSACKIA»  Doagl.       Hosackia. 

H.  Pnrshiaiuiy  Benth.*       Hotackia. 

GnTelly  shore  of  Bwan  lake,  teetlon  7,  Underwood,  Redwood  eoonty  Hea? es  about 
K  Inch  long,  Tery  tbort-petloled,  of  three  oblong  acute  leaflets,  the  lateral  ones  obliqae 
!n  their  lower  half),  Upham,      Honthwest. 

PSORALEA,  L.       Psoralba. 

P..  tenuiflora,  Purth.  (P.  floribanda,  Natt.)       Psoralea. 
Cottonwood  eotmty,  HoUingtr.      Douthwest 

P.  ari^phylla,  Parsh.       Silvory-leaTad  Psoralea. 

Ahondant  In  all  the  prairie  portion  of  the  state;  extending  northeast  to  tbs  upper 
lllssissippl  rl?er,  Oarrlton^  (See  note  In  AmerleoH  NaiuralM^  toI.  xfil,  p.  414.) 

P.  escnlenta,  Parsh.       Dakota  Tamip.     Pomme  blanche.     Pomme  de 
Prairie.    Pomme  de  Terre. 

Ck>mmon  southwest  ward ;  extending  east  to  the  rising  ground  east  of  lied  river 
prairie,  DowNm,  the  Roseau  river,  SecU,  Morrison  eonaty,  Upkam,  MlnneapoUi  (rw«. 
found  close  east  of  lake  Calhoun).  GrUwtM,  BoherU.  and  Blue  Barth  eounty,  Uiberg. 
**  Pomme  d«  PrairU  of  the  French  Toyageurs;  T^mbMh  of  the  Sioux  Indians.  It  oe- 
eurs  OTor  a  wide  range  of  country  between  the  Mississippi  and  the  Rocky  MountslBi* 
and  Is  a  eharaeterlstle  plant  of  the  Coteau  des  Prairies.  The  root,  frequently  atUlsls^ 
the  size  of  a  hen's  egg.  is  of  a  regular,  eyllndrie,  ovoid  shape,  consisting  of  a  tbIeV* 
leathery  enveiope,  easily  separating  when  fresh  from  Its  smooth  Internal  part  TU^ 
latter  Is  of  a  friable  texture,  except  towards  the  axis,  where  some  ligneous  flbres  ^  I 
termtxed.   When  dry.  It  acquires  a  sweetlsli  taste,  and  Is  easily  pulverized,  aflordlsc 
ll^t,  starchy  flour,  suitable  for  all  the  uses  of  the  ordinary  article.   When  grswlos  IC 
aspect  Is  that  of  a  Lupine.   It  selects  a  dry,  gravelly,  but  not  barren  soil."  Parry, 

The  Dakota  (Sioux)  name  of  the  river  In  western  Minnesota,  well  known  m  tb 
Pomme  de  Terre,  refers  to  this  plant.    Rlggs'  Dakota  DfctUmary,  p.  171. 

DALE  A,  L.        Dalka. 

D«  aloi>ecuroides,  Willd.        Dalea. 

spirit  lake,  Iowa,  (Jk-ycr;  and  doubtless  In  the  adjoining  portions  of  Minnesota. 
Southwest. 

PETALOSTEMON.  Michx.        Prairib  Clover. 

P.  violaceiis,  Michx.       Purple  Prairie  Clover. 

Abundant  in  all  the  prairie  pdrtlon  of  the  state ;  extendlnK  northeast  to  the  upper 
Mississippi  river,  Houghton, 


*  HosACRiA,  Dougl.  Calyx-teeth  nearly  equal.  Petals  free  from  the  stamens, 
nearly  equal;  standard  often  remote  from  the  rest,  ovate  or  roundish;  keel  curved, 
obtuse  or  somewhat  acutely  bealced.  Stamens  diadelphous;  anthers  uniform. 
Pod  linear,  compressed  or  nearly  terete,  sessile,  several -seeded,  with  partitions  be- 
tween the  seeds.  Herbaceous  or  rarely  woody,  with  pinnate  2-  to  many-follolate  leaves;  « 
stipules  mostly  minute  and  >;land-like;  flowers  in  axillary  sessile  or  pedunculate  um — 
bels,  yellow,  often  becoming  brownish. 

HosA('KiA  PuRSHi  ANA,  Beutli.  Aunual.  usually  a  foot  high  or  more,  and  more  otf 
less  silky* villous  :  leaflets  i  to  5,  ovate  to  narrowly  lanceolate,  2  to  9  lines  long ;  stipules 
^land-like  ;  flowers  small,  yellow,  on  peduncles  exceediuK  the  leaves,  bracteate  with  itf 
single  leaflet:  calyx-teeth  linear,  much  exceeding  the  tube,  about  equalling  the  eorol-' 
la;  pod  linear,  straight,  smooth,  an  inch  long,  5-  to  7-seeded.  Watfon  in  Botc.ny  n^ 
Whct.lcr'if  iSnrrcy.i  weft  <>i  the  Our  HumUtAth  hhrkllnn. 
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P.  canclidiiH,  Michx.        White  Prairie  Clover. 

Abuodanl,  with  same  range  as  the  last ;  excepting  that  U  is  less  common  in  the 
north  part  of  the  Red  river  valley,  Upham. 

P.  villosus,  Nutt.        Silky  Prairie  Clover. 

Common  on  sandy  land,  from  lake  Pepin,  Misn  Manning^  Goodhue  county,  Samlhcrg^ 
and  the  barrens  of  the  bt.  Croix  river,  t*an'ij,  to  Minneapolis,  Lac  qui  Parle,  and  Polk 
county,  Upham. 

AMORPHA,  L.        False  Indigo. 

A.  fmticosa,  L.        False  Indigo.    *'  River  Locust." 

Common  through  the  south  half  of  the  state,  in  the  Red  river  valley,  Upham,  and 
to  the  upper  Mississippi  river,  Garrimn 

A.  canesceus,  Nutt.        Lead- 1  ant.    *' Sboe-stnnKs/' 

Abundant,  with  the  same  range  ^  the  last.  The  common  name  alludes  to  its  long 
tough  roots,  which  are  troublesome  in  plowing. 

A.  niicrophylla,  Pursh.*  (A.  nana,  Nutt.)        Dwarf  False  Indigo. 

Common  from  the  Blue  Earth  river,  Parry,  and  Chippewa.  Swift  and  Grant  counties, 
Roberts,  south  westward  ;  also  common,  or  frequent,  throughout  the  Red  river  valley, 
Vpham, 

ROBINIA,  L.        Locust-tree. 

i^.  Psntdacaeia,  L,        Common  Lociiat-trte,    False  Acacia, 
Adventive.  Minneapolis,  Winchfll, 

TEPHROSIA,  Pers.       Hoary  Pea. 

T.  Virginiana,  Pers.       Goat's  Rue.    (Jatgut. 

Lapluim,      Hart,  Winona  county,  WinchcV;  at  head  of  lake  Pepin,  SamliKrg, 
Washington  county,  Juni.      South . 

ASTRAGALUS,  L.        Milk-Vetch. 

-^^  caryoearpns,  Ker.       Ground  Plum. 

Common,  often  abundant  in  all  the  prairie  portion  of  the  state  :  extending  north- 
^mst  to  the  upper  Mississippi  river,  Garrison,  "  When  the  pods,  which  are  nearly  solid, 
^ave  reached  the  size  of  hazel-nuts,  they  prove  a  valuable  addition  to  the  list  of  early 
>'«ii:etab1e9.  Cooked  like  green  peas,  they  make  a  pleasing  dish,  Intermediate  in  taste 
%tid  flavor  between  early  peas  and  asparagus."    Arthur, 

-c%..  Platteusis,  Nutt.,  var.  Teunesseen.sis,  Gray.       Ground  Plum. 
Grant  county,  Rot)€rtj*;  Fergus  Palls,  LcoimnL      Southwest. 

-r\.  OanadetisLs,  L.       Milk- Vetch. 

Common,  or  frequent,  throughout  the  state ;  abundant  in  the  Red  river  valley, 
tJpJuim. 

^Amorpha  microphylla,  Pursh.    Nearly  smooth,  dwarf ;  leaves  with  very  short 
Petioles,  obtuse  at  both  ends  ;  spikes  short,  solitary  ;  calyx  nearly  naked,  pedicellate, 

teeth  all  very  acuminate  ;  legumes  l -seeded From  l  to  2  feet  high  ;  flowers 

Uarple  and  fragrant.  A  very  elegant  little  shrub.  Pursh'a  Fl.  Amcr.,  quoted  by  Ar- 
thur (ContrUnitlons  to  tlu:  Flora  of  Iowa,  No,  V.).  who  adds  :  "This  compact  little  shrub 
ta  abundant  on  the  dry  prairies  of  northwestern  Iowa.  It  flowers  in  May,  and  not  In 
July  and  August  as  stated  by  Pur^h.  The  leaflets  are  oblong,  conspicuously  punctate, 
iind  in  10— 20  pairs/' 
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A.  adsurgensy  Pall/       Milk- Vetch. 
Red  river  valley,  Scott^  Macnun.       West. 

A.  liypogrlottiSy  L.f        Milk-Vetch. 

Plains  near  Pembina,  DouglaSt  ChickeriiHj,  Havard,    Red  river  prairie.  Davi^^^n. 
West. 

A.  gracilis,  Nutt.t       Milk- Vetch. 
Minnesota.  Walton .       Soutliwest. 

A.  Cooperi,  Gray.        Cooper's  Milk-Velcb. 

Upper  Mississippi  river.  GarrUion;  lake  Pepin,  Mtss  Manning,       Rare. 

A.  flexuosuN,  Douj{l.§       Milk-Vetch. 

Red  river  prairie,  DotiyJas,  Jfacoiui,  DawHttn,  SeotL       West. 

OXYTROPIS,  DC.        OxYTROPis. 

O ,  Lauiberti,  Pursh.       Ozjtropis. 

Frequent  or  common,  westward  ;  extending  east  to  Worttiington  (rare)  FooU,  ^C3ot- 
tonwood  county,  Holzinger,  Gienwood  (common,  witli  flowers  brlgtit  rose-pur^^3le« 
ciianglng  later  to  blue),  Upham,  Douglas  county,  Mrs.  TeiTy,  Fergus  Falls,  Letin^:^^^* 
and  tlie  Red  river  valley,  D<)U{jlaM,  Macoun, 


*A8TRAr.ALas  AD8UBGBN8,  Pall.  Perennial,  cinereous  with  minute  appre9^^ 
pubescence  or  glabrate  ;  stems  ratlier  stout,  4  to  18  incbes  blgb,  ascending  or  Aeem^m- 
bent ;  stipules  scarlous,  mostly  united  at  base  ;  leaflets  10  pairs,  6  to  0  lines  long,  cs^r- 
rowly  or  Ilnear-oblong  ;  nplke  dense,  at  length  oblong  or  cylindrical ;  flowers  purpl  '^^* 
medium  sized,  ascending;  calyx-tube  rather  long-cainpanulate,  twice  exceeding  vhe 
setaceous  teeth,  subvillous  with  ligbt  or  daric  hairs ;  pod  coriaceous,  pubescent,  ses^We* 
ascending,  ovate-oblong  (4  to  5  lines  in  lenvth),  straight,  usually  tiiangular-compresseci  • 
with  a  dorsal  sulcus,  and  2-celIed  by  the  intruded  dorsal  suture,  many-ovuled.  Waf- 
Hon's  liep.  in  Kiity'f*  Expl.  of  the  Fortieth  Pa rolI^'Z,  following  dray's  BcrtV*.,  Proc.  Arner^ 
Accul.,  vol.  vi. 

+A8TKAGALUS  HVPO(;LOrris,  L.  Perennial,  with  a  rather  loose  pubescence,  or  ' 
nearly  glabrous  ;  stems  G  inches  to  2  feet  long,  slender,  diffusely  procumbent  or  ascend- 
ing ;  stipules  subfoliaceous  and  more  or  less  sheathing  ;  leaflets  7  to  10  pairs,  obloot;, 
obtuse  or  retuse  ;  head^  rather  many-flowered  ;  corolla  violet,  Vs  inch  long ;  legume 
coriaceous,  ovate  and  triangular,  silky-vilious,  very  shortly  stipitate,  2-celied  by  the 
intruded  dorsal  .suture,  and  but  6-  to  S-secded.  From  southern  Colorado  northward 
along  the  Rocky  Mountiiins  and  Red  River  Vallev  to  the  Arctic  Circle  and  Alaska. 
June  to  September.  WatMoti's  Rep.  in  Kiiiu's  Expl.of  the  Fortieth  Parallel,  follow- 
ing Uray'x  Revision. 

^AsTRAfiALUs  (iKACiLis.  Nutt.  Perennial, somcwhat apprcsscd  pubescent,  slender, 
erect  or  ascending,  a  foot  high  or  more  :  leaflets  three  to  live  pairs,  narrowly  linear, 
half  an  inch  long  or  less  :  flowers  very  suiall,  white  or  purplitih,  in  an  elongated  open 
longpeduncled  spike  :  calyx-teeth  very  short :  pods  coriaceous,  sessile,  pubescent  and 
rugose,  2  or  3  lilies  long,  ovate-f)Uloiig  and  obcompressed,  1-celled,  concave  on  the  b  ick. 
and  tlie  ventral  sntnre  proPiinent.  Watsmi  In  Ih>l<iiiy  of  Whcch'r*8  SiuTe.yi*  westot  the 
(Jill  HiiiuhKltJi  MtriiUnii. 

?;Astua(;am  .s  flhxik'Sus.  Donj;!.  Ashy-pnberulent ;  sterns  ascending,  1  foot  high, 
tiexnose  ;  It^alleLs  oblong;  or  cunt-jiie-lineur,  oI;)tuse  or  retuse  ;  peduncles  exceeding  the 
leaves  ;  ract'iues  mostly  elonfinied.  looNe  ;  flowers  4  lines  long,  white  or  purplish  ;  calyx 
hoary-pubescent,  teet  I  three  times  shorter  th;in  the  tube  ,  pod  cylindric,  8  to  11  lines 
lonj;.  -  lines  broao,  puberulent.  tliinly  coriaceous,  straight  or  sub-Incurved;  stipe  very 
short,  out  evident.     (ir<i!/'.<  l{(  vhidii  of  Aftrau-,  I'roc.  Atner.  Acad.,  vol.  vi. 
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O.  spleudenSy  Dou^L*       Silvery  Ozytropis. 

**A  most  elegant  plaar,  with  Its  crowded,  silvery,  silky-vlUous  foliage  and  spikes, 
and  deep  blue  c<>roIlas.  It  was  gathered  on  the  Cliippewa  river"  |  in  Minnesota].  Qray 
In  Pacific  RaHroad  Report  Glenwood,  Pope  county,  Upham;  Pembina,  Douglas, 
Havard,       West. 

GLYCYRRHIZA»  Toorn.       Licorice. 

G.  lepidota,  Parsh.        Wild  Licorice. 

Abundant  westward,  from  St.  Vincent  to  Iowa ;  extending  east  to  lake  Pepin,  Miss 
Manning,  Freeborn  county  and  Minneapolis,  Upham,  the  St.  Orolx  river.  Parry,  Stearns 
coanty,  Campbell,  and  the  lake  of  the  Woods  at  the  mouth  of  Rainy  river,  Macoiin; 
but  not  reported  in  the  region  of  the  upper  Mississippi  river  and  farther  northeast. 

HEDYSARUM,  Tourn.        Hedysarum. 
H*  boreale,  Nutt.       Hsdysarum. 

Lapham.       [North  shore  of  lake  Superior,  Agasitiz.]       North. 

DESMODIUM,  DC.       Tick  Trefoil. 

D,  nudifloriiiii,  DC.       Tick-Trefoil. 

8t  Orolx  river.  Parry;  Anoka  county,  also  New  Ulm,  Juni;  Blue  Earth  coimty, 
Otdgc;  Kedwood  Falls,  Pemberton,      Infrequent.       Houth. 

My.  acuminatum,  DC.       Tick-Trefoil. 

Common  southward ;  extending  north  to  the  upper  Mississippi  river,  QarrUon; 
i^ersus  Falls,  Leonard. 

rotundifolium,  DC.  Round-leaved   Tick-Trefoil.     Trailing?  Tick- 

Trefoil. 
Upper  Mississippi  river,  (iatT(«on.       Infrequent.       South. 

canescens,  DC.       Tick-Trefoil. 

otter  Tail  county,  Upham;  Nicollet  county,  Aitcn;  Blue  Earth  county,  Leiherg; 
lake  Pepin,  Miss  Manning.      Infrequent.      South. 

!I>.  cuspidatum,  Hook.       Tick-Trefoil, 

Ijapham.       Upper  Mississippi  river,  Oarristm.       Infrequent.       South. 

:i>.  Dillenii,  Darlioj^fc.       Tick-Trefoil. 

Stearns  cr>unty,  OarrU*on;   Douglas  county,  Mrs.  lerry;  Minneapolis,  Kassultt; 
S^teele  county  (common),  Upham.       South. 

!>•  paiiiculatum,  DC.       Tick-Trefoil. 

Upper  Mississippi  river.  Garrison;  Winona  county,  Holzingcr;  Hesper,  Iowa,  Mrs. 
Carter.       Infrequent.       South. 

1>.  Cauadeiise,  DC.       Tick-Trefoil, 

Common  through  the  south  half  of  the  state,  and  perhaps  northward ;  found  at  the 
lake  of  the  Woods,  Dawson,  Burufs**,  and  extending  into  Manitoba  to  the  north  end  of 
lake  Winnipeg,  Hooker. 


♦OxYTBOPis  srLRNDENs,  Dougl.  Acaulesccut,  silvery,  siiky-villous  throughout,  6 
to  12  inches  high  ;  leaflets  somewhat  verticillate,  3  to  6  together,  very  numerous,  lance- 
olate, very  acute,  usually  5  to  10  lines  long ;  flowers  in  an  oblong  spike,  erect,  spreading, 
usually  deep  blue  ;  peduncles  exceeding  the  leaves  ;  flowers  not  much  surpassing  the 
calyx  ;  pod  ovate,  erect.    Porter  and  CouUcr*s  Flora  of  Colorado, 
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LESPEDEZA,  Michx.       Bl-ih-Cu>vul 

Ij.  repeiu.  Barton.    (loclnding  L.  procambsiu,  Micfax.)       Bush-CloTcr 
Lapham.      Kare.      Soatli. 

li.  violacea.  Pen.       Bush-Clorer. 

Blue  Earth  connty,  Liiberg;  Brown  county,  Juni.      Infrequent.      South. 

[L.  reticulata,  Pers.  (L.  Tlolaeea,  Pen.,  var.  seeelllflora,  I>on)  prohably  oeeun         in 
the  south  part  of  the  state. 

Jjm  reticulata*  Pen.,  var.  anirustifolla,  Mudm.  (L.  riolaoea.  Pen.,  t     :sir. 
angnstifoUa,  Torr.  k  Gray.)       Bosb.q|pTer. 
c;ottonwood  county,  Holsfn(r«r.      Infrequent.      South. 

I^.  hirta.  Ell.       Bnah-Clover. 

I4ike  Pepin,  Mim  MaMilnu;  Cottonwood  county,  HoUtnger,     Infrequent      Soi...^th. 

Ij.  capitala,  Micfax.       Bnib-CloTer. 

Common,  or  frequent,  throuffh  the  south  half  of  the  state ;  extending  north  at  Ir      ast 
to  Cass  county,  Upham. 

L.  leptostachya,  Enffelm.*       Bosh-CloYnr. 

M  ratheastern  Minnesota,  T.  J.  Haie;  Emmet  county,  Iowa  (common),  CroCfy;  l^^oek 
couuty  (common),  LUberg,      South. 

VICIA,  Toum.       Vetch.    Tabe. 

V.  Mfira,  L.        Vetch. 

Lake  Fcpln,  Ifiss  Manning.      Bare. 

V.  Cracca,  L.       Blae  Vetch. 

Minneapolis,  and  Carlton  county,  RoherU;  White  Bear,  Bainsey  county,  Uiml^^ld. 
Bare.      South. 

Y.  Caroliniaua,  Walt.       Pale  Vetch.    Caiolina  Vetch. 

Frequent  through  the  south  half  of  the  state ;  extending  north  to  the  upper  Missis- 
sippi river,  Qarriwn,  and  Fergus  Falls,  Leonard. 

V.  Americana,  Mnhl.       Purple  Vetch.    American  Vetch. 
Common  throughout  the  state. 

LATHYRUS,  L.       Vetcblino.    Evebla6Tiko  Pea. 

Ij*  inaritimus,  Bigelow.       Beach  Pea. 

Common  on  beaches  of  gravel  and  sand,  north  shore   of  lake  Superior,  Juni, 
UotKnU;  lake  of  the  Woods,  Dawson. 

JL.  venosus,  Muhl.       Vetchlingr. 

Common  through  the  south  half  of  the  state,  and  In  the  Red  river  valley ;  extend- 
iiig  uorthe&sttothe  upper  Mississippi  river,  Gnrrfoon,  and  Kamlnlstlqula  river,  Maeom, 

Ij.  oohroleiicus.  Hook.        Pale  VetchliuR. 
Common,  often  abundant,  tliroughout  the  state. 


♦I.KSi'EDEZA  LKPTOSTAi  HVA,  Engelin.  Clotlied  with  appre«sed,  silky  pubescence: 
leaves  linear  ;  petiole  loiif^er  than  the  terminal  petiolule  ;  spikes  paniculate,  slender, 
somewhat  loosely  flowered,  rather  longer  than  the  peduncle  ;  legume  equal  to  or  slightly 

loii);er  than  the  calyx Has  passed  for  L.  anftustifolla.  from  which  Its  slender 

spikes  and  p;inieiilate  habit  at  once  distinguish  it.    Unvj.  Pn}C.  Amfr.  Ara^.ofArt* 
and  Si  i€nri-<.  V(»l.  xii. 
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;er,  L.        Marsh  Vetchling. 
throughout  the  state. 

;er,  L.,  var.  luyrtifolius.  Gray.        Marsh  Vetchlinflr. 

th  county,  Lctherg;  StearDS  county,  CampheU;  Fergus  Falls,  Leonard, 

)S,  Boerhaave.        Ground- nut.    Wild  Bean. 

osa,  Modoch.        Ground-nut.    Dakota  Potato.    Pomme  deTenre. 

,  or  (refluent,  through  the  soutli  half  of  the  state  ;  extending  north  to  the 
aippl  river.  **Pomme  de  Turre  of  the  French  voyageurt;  Mdo,  or  wild 
e  Sioux  Indians.*'    Parry. 

SEOLUS,  L.       Kidney  Bean. 

nis,  Walt.        Wild  Bean. 

ul,  Kelley;  St.  Croix  Fails.  MUs  Field;  upper  Mississippi  river,  Garrimn; 

avard. 

ifoliiis,  Pers.        Wild  Bean. 

»0li8,  T¥Hi\in{f :   Blue  Earth    county,  Lciltern;    New  I'lm.  Juni;  Emmet 

\  (rare),  Crafty,      Southeast. 

Horus,  Bentb.       Wild  Bean. 

t  through  the  south  half  of  the  state;  extending  north  to  the  head-waters 
«ippi  river,  Garrison. 

HICARP^TiA,  Ell.       Hoo  Pea-nut. 

ica.  Ell.       Hoflr  Pea-nut. 
throughout  the  state,  excepting  perhaps  far  northward. 

TISIA,  Vent.       False  Indigo. 

>ria,  R.  Br.        Wild  Indigo. 

ounty,  and  White  Bear,  Ramsey  county,  Juni;  near  Saint  Paul,  Mrs.  Terry; 
Mi!*«  Manniny.      Infrequent.       Southeast. 

ntha,  Terr.  &  Gray.       White  False  Indigo. 

t  through  the  south  half  of  the  state  :  extending  north  to  the  up|»er  Missis- 
larrison,  and  Fergus  Falls,  Letmard. 

plia^a,  Nutt.        Yellowish  Wild  Indigo. 

I  in  the  most  southern  counties  across  the  state  ;  extending  north  to  lake 
Manniny,  Rice  county,  Upham,  and  Minneapolis,  Kassul*c, 

CIS,  L.        K ED-BUD.    Judas-tree. 

leiisiM.  L.        Red-bud.    Judas-tree. 

I  Minnesota,  Saryint'i*  Catahtyne  of  Forest  Trees,  Tenth  Census  of  V,  S. 

his  state,  it  must  be  rare  or  local,  in  the  most  southeastern  counties. 

ilA,  L.        Senna. 

liVcrLsta,  L.        Purtridjfe  Pea.    Senaitive  Pea. 

t,  or  common.  tlirouKliout  the  southern  third  of  the  state ;  less  frequent 
:h  to  the  upper  Mississippi  river,  li'Hiyhtnn. 
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GYMNOCLADUS,  Lam.        Kkktucky  Coffee-tree. 

O.  Caua<lensi9,  Lam.        Kentucky  Coffee-tree. 

Houston  county,  near  Dakota,  Winona  county,  and  Jordan,  Scott  coaoty,  Wine  ^^«U; 


Lake  City.  MUt  Manning;  Nicollet  county  (formlnjc  groves  Id  the  woods  opposl^.^  to 
Mankato ;  attaining  a  diameter  of  six  Incben ;  wood  very  bard,  stralgbt-graK.  vied, 
valuable),  Leiherg;  New  (Jim,  Juni;  S'eepy  Eye,  Brown  coanty,  Upham.  I^Kjfre- 
quent.       South. 

DESMANTHUS,  Willd.        Desmakthus. 

D.  braoliylobus,  Benth.        Desmanthus. 

Swan  lakes,  northwestern  Redwood  county,  U pliant;  Spirit  lake,  Iowa,  G  ^rytir. 
South. 

ROSACEiE.        Rose  Family. 

PRUNUS,  TourD.       Plum,  Cherry,  etc. 

P.  Americana,  Marshall.        Wild  Plum. 

Common,  often  abundant,  throughout  the  state.  Usually  from  10  to  20  feet  liigb; 
but  north  of  lake  Superior  seldom  exceeding  12  feet  in  bight,  and  often  fruiting  a.t  3or 
4  feet,  Clarh,  Fruit  valuable,  pleasant-flavored,  rarely  bitter,  mostly  purple,  but  oot 
infrequently  varying  from  that  color  to  yellow. 

P.  pumila,  L.        Dwarf  Cherry.    Sand  Cherry. 

Common  on  sandy  land  through  the  north  half  of  the  state,  and  south  to  MiDn<*ap- 
olis;  local  and  rare  farther  south,  as  at  Castle  Rock  and  in  Goodhue  county,  5an<<- 
/ierg,  lake  Pepin,  Mi$»  Manning,  and  section  33,  Hart,  Winona  county,  WincMU. 

P.  Peiinsylvaiiica,  L.       Wild  Red  Cherry.    Bird  Cherry. 

Common  throughout  the  state,  excepting  southwestward,  where  it  occurs  rarely  - 
Usually  15  to  30  feet  high;   but  north  of  lake  Superior  its  ordinary  bight  Is  about   '*-' 
feet,  with  a  diameter  of  2^2  inches,  Claris. 

P.  Yirg^iiiiana,  L.        Choke-Cherry. 
Common  throughout  the  state. 

P.  serotiua,  Ehrh.        Wild  Black  Cheiry. 

Common  throughout  the  state,  excepting  far  northward,  where  it  Is  absent  or  rar 
Macoun  reports  It  as  far  west  as  the  Kamintstlqula  river,  lake  Superior. 

NEILLIA,  Don.        Nine-Bark. 

X.  opiilifblia,  Bentb.  and  Hook.    (Spiraea  opulifolia.  L  )        Nine-Bark. 

Frequent  throughout  most  of  the  state,  but  rare  southward  and  westward  ;  abun- 
dant north  of  lake  Superior,  especially  along  the  shore,  **clinging  to  bare  rocks,  often 
within  the  sweep  of  the  waves."  Junj,  Kobcr/^,-  Rainy  river  and  lake  of  the  Woods, 
Mavoun. 

SFlR-i^A,  Meadow- Sweet.    SpiKi«A. 

S.    salieiColia,   L,  Common   Meadow-Sweet.      Willow-leaved     Spinra. 

Qiuen  of  tlie  Meadow. 
Coininon  throughout  the  state. 

S.  toiiieiitosa,  L.         Hardliack.     Steeple-Bush. 

Freciufiit,  ill  soin^  places  plentiful,  in  Hennepin,  Anoka,  Chisago,  Isanti  and  Kana- 
bec countus,  llohais,  .Jnni,  ri)h(un.       East.       [It  Is  also  found  at  lake  "Winnipeg, 

liicluirdxon  , 
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AGRIMONIA,  Toum.       Aorimont. 

Eupatoria,  L.       Common  A^mony. 
frequent,  of  ten  commoD,  throughout  the  state. 


GEUM,  L.       A  YENS.    Gbum. 

album,  Gmelin.       White  Avens. 

^'requeut,  or  common,  throughout  the  state ;  extending  northward  to  the  north 

e  of  lake  Superior,  Juni,  and  Pembina,  Havard, 

Yirgriuiai^uniy  L.        Virginian  Avens. 

Minnesota  river,  Parry;  Blue  Earth  county,  Leilitrg;  Goodhue  county,  Sandberg; 

>er,  Iowa,  Mrs.  Carter.      Infiequent.      South. 

niacropliylluin,  Willd.       Larg^e-leaveU  Avens. 

ibundant  north  of  lake  Superior,  Roberts;  extending  south  to  Sherburne  Cvumty, 

am,  Anoka  county  and  New  Ulra,  Junt,  and  lake  Minnetonka,  Roberts. 

strictuni,  Ait.       Strict  Avens. 

Throughout  the  state  ;  common  northward,  frequent  southward. 

rivale,  L,        Water  Avens.    Purple  Avens. 

Common,  or  frequent,  through  the  north  half  of  the  state  ;  extending  south  to  lake 

n,  MiM  Manning,  Northfleld,  KIce  county,  Chaney,  and  Nicollet  county,  Aiton. 

triflorum,  Pursh.       Three-flowered  Avens. 

This  species,  "attractive  by  reason  of  its  long,  plumose  styles,  and  dissected,  fern- 
leaves."  rare  in  states  farther  east,  is  common,  or  frequent,  on  dry  somewhat  sandy 
throughout  Mmhesota,  excepting  northeastward.  In  which  direction  it  extends  at 
i  to  the  head  of  lake  St.  Croix,  Brainerd,  and  the  upper  Mississippi  river. 

WAIiDSTEINIA,  Willd.       Dry  or  Barren  Strawberry. 

fragrarioides,  Tratt.       Barren  Strawberry, 
itearns  county,  Garrison;  St.  Croix  Falls  and  Stillwater,  Kiss  FieUl.       Infre- 
It.      East. 

POTEXTILLA,  L.       Cisquk-poil.    Five-Finger.     Potentilla. 

Norvegica,  L,       Cmque-foll.         * 
Jommon  throughout  the  state. 

supiua,  L.    (P.  paradoxa,  Nutt.)        Cinque-foil. 

I^ke  Tep\\\,MiM  Manning;  sandy  shores  of  lake  Minnetonka, iZoberto,  Ferric Tc; 
•ka  county  and  New  Ulni,  Juni;  Martin  county  (rare),  Craity;  Steams  county,  Gar- 
n\  Grant  county,  Roberts.  [Devil's  lake,  Dakota,  Oeyer,  and  northwestward.] 
South  and  west. 

i^anadensis,  L.       Common  (3inque-foil  or  Five-Fingrer, 
Common,  or  frequent,  throui;hout  the  state,  excepting  perhaps  far  northward. 

Canadensis,  L.,  var.  simplex,  Torr.  and  Gray.        Cinque-foil.    Five- 

Fingrer. 
Lake  Pepin,  Mis^  Manning;   New  Uim,  Juni;   Emmet  county,  Iowa  (rare),  Cratty; 
lueapolis  (common),  Roberts;  Sherburne  county  (common),  Upham,    [North  of  lake 
erior,  Aocv<8tz.] 

4F 
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P.  argentea,  L.       Silvery  Cinque-foil  or  Five-Finger. 

Winona  county,  Holzinger;  Saint  Paul,  Miaa  Catheart;  Minneapolis,  Herrick^  U, 
harti;  Washington  county,  Leonard;  St.  Orolx  Falls,  MisB  Field;  Anoka  eonnty,  Jt 
near  Green  lake,  Kandiyohi  county,  Mrs.  Terry.    [Sheyenne  river,  Dakota,  Q 

Infrequent. 

p.  Peunsylvauica,  L.,  var.  strigosa.  Pursh.*      Cinque-foil.    Potentil 
Granite  knolls  beside  the  Minnesota  river  In  the  west  part  of  Nicollet  county,  P( 
ry;  Redwood  Falls,  Pembcrton;    WortliiuRton  (common),  FooU;  Luveme, 
Pipestone  quarry,  Mrs.  Bennett;  Fergus  Falls,  Leonard.    [Pembina  mountain,  Dak< 
Havard.     **The  common  form  In  the  prairie  region"  of  Manitoba,  Maeoun.] 

P.  Penusylvanica,  L.,  var.  bipinuatifida,  Torr.  &  Gray.** 
foil. 
Pipestone  county,  Mrs.  Bennett;  plains  of  the  Red  river,  Douglas,  Maeoun.       W^^st. 

P.  Hippiaua,  Lebm.  t       Cinque-foil.    Potentilla. 
Plains  of  the  Red  river,  Drummond,  Maeoun.       West. 

P.  effusa,  Dougl.t       Cinque-foil.    Potentilla. 

Higher  parts  of  the  Red  river  valley,  plentiful,  Douglas,  Maeoun.       West 

P.  ariTUta,  Pursb.        Cinque-foil.    Potentilla. 
Common,  often  abundant,  throughout  the  state. 

P.  Anserina,  L.        Silver- Weed. 

Common,  or  frequent,  throughout  the  north  half  of  the  state  ;  extending  south  90^ 
least  to  Minneapolis  and  Murray  county,  Upfiam. 

P.  fruticosa,  L.        Shrubby  Cinque-foil. 

Abundant  noith  of  lake  Superior,  especially  along  its  rocky  shore,  Junl,  RoberU ; 
alto  found  near  the  Tamarack  river  In  T.  158,  R.  46,  Marshall  county,  Upham,  and  at 
the  eastern  border  of  the  Red  river  prairie  near  the  international  boundary,  Dawton^ 
Scott.  (Not  yet  reported,  but  doubtless  occurring  rarely,  in  the  south  half  of  the  state ; 
found  at  Decorah,  Iowa,  Arthur.)      North. 


♦Potentilla  Pknnsvlvanica,  L.,  var.  stbioosa,  Pursh.     Low,  6  to  15  Inches  ^^ 

high  :  stems  erect,  leafy,  rather  stout ;  leaves  mostly  tomentose  on  both  surfaces,  paler  ^ 

beneath,  deeply  pectinate-divided  or  pinnatlfld,  segments  linear,  entire,  with  revolute  ^ 

margins;  stipules  laciniate.    Porter  and  Coulter's  Flora  of  Colorado,  following  Watson's 
Revis.,  Pr(K.  Amer.  ^cod.,  vol.  viii. 

♦♦  Potkntilla  Pknnsylvanica,  L.,  var.  bipinnatifida,  Torr.  &  Gray.  leaflets 
crowded  (3  to  5)  and  often  almost  palmate,  deeply  pinnatlfld  (silky-pubescent  but  not 
uanescent  above):  the  segments  linear,  elongated,  mostly  spreading.  Torrey  and 
Qray'8  Flora  of  X.  A .  • 

tP.  Hippiana,  Lehm.  Densely  white-tomentose  and  silky  throughout;  the  upper 
surface  of  the  leaves  a  little  darker;  stems  asceudinc,  i  to  1^  feet  high,  slender, 
branching  above  Into  a  diflase  cyme,  stipules  usually  entire  ;  leaves  pinnate,  occasion- 
ally digitate;  leaflets  5  toll.cuneate-oblonjr,  l»to  2  Inches  long,  obtuse,  Inclsely  toothed, 
at  least  towards  the  apex,  margins  not  revolute:  pedicels  slender;  bractlets  narrow  ; 
petals  24  to  3' »  lines  long,  exceeding  the  calyx;  styles  flllforin,  not  glandular  at  base, 
terminal;  carpels  lo  to  30.  Porter  and  CouJttr'K  FUna  of  Colorado,  following  Watmn's 
licvialon. 

^V.  effusa,  Ddu^I.  Cauescently  tomentose  with  scattered  villous  hairs;  stems 
ascendint?,  dlltusely  branched  above,  4  to  12  inches  high  ;  stipules  lanceolate,  entire 
or  Incised  ;  leaflets  5  to  11,  interruptedly  pinnate,  the  alternate  ones  often  smaller, 
cuneate-obloni;,  coarsely  incLsed-serrate  or  dentate,  the  smaller  leaflets  3-  to  5-  tooth- 
ed ;  pedicels  slender ;  sepals  and  the  much  smaller  bractlets  acuminate,  2  to  3  lines 
long,  equaling;  or  exceeding  the  obcordate  petals  ;  carpels  10.  Porter  and  Coulter's 
Flora  (if  Colorado,  following  \Vatioit's  licvi!<i'm. 
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P.  tridentata,  Sol.       Tbree-toothed  CiDque-foil. 

Freqaent  through  the  north  part  of  the  state  ;  common  along  the  rocky  north  shore 
of  lake  Superior  and  oo  Minnesota  Point,  at  the  last  named  locality  growing  In  the 
dry  looee  sand,  Roberts,  Juni ;  Infrequent,  or  rare,  southward  to  Stearns  county,  Mrs. 
BlaUdelh  White  Bear,  Ramsey  county,  MUa  Field,  Lake  City,  Mrs.  Ray,  and  Hesper, 
Iowa.  Mrs,  Carter. 

P.  iialustriSy  Scop.        Marsh  Five- Finger. 

Throughout  the  state  ;  common  northward,  frequent  southward. 

FRAGARIA,  Toufd.        Strawbebry. 

F.  Virgriniaua,  Duchesne.         Wild  Strawberry. 
Common  throughout  the  state. 

r.  Virgriuiana,  Duchesoe,  var.  lUinoeusis,  Gray.        Wild  Strawberry. 

Dakota  county,  Winchell;   Anoka  and   Sherburne  counties  (common),  Upham; 
skbundant  In  Martin  county  (and  in  Emmet  county,  Iowa),  Cratty, 

W.  vesca,  L.        Wild  Strawberry.    Wood  Strawberry, 

Mostly  In  woods ;  common  through  the  north  half  of  the  state  and  southwestward , 
frequent  southeastward. 


RVBUS,  Toum.       Bramble. 

X,  Dalibarda,  L.  (Dalibarda  repens,  L.)       Dalibarda. 

Lapham,      Green  Lake,  Kandiyohi  county,  Mrs,  Terry.      Bare.      East. 

[R.  odoratus  L.,  which  occurs  In  northern  Michigan  and  Wlsoonsm,  probably  does 
not  extend  into  Minnesota.] 

R.  Nutkanus,  Mocino.        White  Flowering- Raspberry. 

Abundant  north  of  lake  Superor,  Juni,  Roberts;  and  extending  to  the  sources  of  the 
Mississippi,  Hou{jhton,  **Its  showy  white  blossoms  are  about  as  large  as  those  of  the 
wild  rose.  The  fruit  is  large  and  looks  tempting  but  has  a  peculiar  acid  flavor,  which 
makes  it  inferior  to  that  of  Bubus  strigosus."   Juni,      North. 

R*  arcticus,  L.*       Arctic  Raspberry. 

Peat  bog,  "northwest  angle"  of  the  lake  of  the  Woods,  Maeoun.      North . 

R,  tiiflorus,  RichacdsoD.        Dwarf  Raspberry. 

Common,  or  frequent,  through  the  north  half  of  the  state  ;  extending  south  to  New 
(Jim,  Juni,  Blue  Earth  county,  Leiberg,  and  Hesper,  Iowa,  Mrs.  Carter. 

R.  strigrosus,  Michx.        Wild  Red  Raspberry. 

(}ommon  throughout  the  state,  excepting  southwestward,  where  it  occurs  less  tre- 
quently  ;  very  abundant  northward. 

R.  occidentalism  L.        Black  Raspberry.    Black-cap  Raspberry.     Thimble- 
berry. 

Common  through  the  south  half  of  the  state,  and  north  to  the  White  Earth  reser- 
vation, the  upper  Mississippi  river,  and  Pine  county ;  rare  or  wanting  northeastward. 
A  variety  bearing  cream-colored  fruit  occurs  on  the  bluffs  of  the  Mississippi  at  Wino> 
na,  Winchell. 

*BuBUS  ARcncus,  L.  Stem  low,  herbaceous,  sometimes  dioecious,  unarmed,  some- 
what pubescent,  mostly  erect,  i-  to2flowered,  leaves  trifoliolate;  leaflets  rhombic-ovate 
orobovate,  coarsely  and  often  doubly  serrate,  petlolulate  ;  stipules  ovate  ;  sepals  lan- 
ceolate, acute,  often  shorter  than  the  obovate  entire  or  emarginate  (reddish)  petals. 
Torrey  and  Oray^s  Flnra  <tf  X.  A. 


52  TWELFTH  ANNUAL  RBPOBT. 

R.  villosus.  Ait.        Hif^h  Blackberry. 

Frequent,  occasionally  plentiful,  throuKhout  most  of  the  state  ;  but  rare  or  wai         >t. 
ing  in  some  districts,  especially  south  west  ward  and  far  northwest.        Local. 

R,  Tillosus,  Ait.,  var.  frondosus,  Torr.        High  Blackberry. 
Between  lake  Superior  and  lake  Winnipeg,  Richardson  {Mataun). 

R.  Canadensis,  L.        Low  Blackberry.    Dewberry. 

Frequent,  or  common,  through  the  east  part  of  the  state,  extending  west  to  Br       lue 
Earth  county,  Leiberg,  Fergus  Falls,  Leonard^  and  the  White  Earth  reserration,  Oi 
rison;  north  of  lake  Superior,  AgassU,  Macoun. 

R.  hispidus,  L.        Running  Swamp-Blackberry. 

Similar  in  range  with  the  last.      Minneapolis,  Orisioold ;  Sherburne  county  (c 
mon),  Upham;  Fergus  Falls,  Leonard;  upper  Mississippi  river.  Garrison. 

ROSA,  Toum.        Rose. 

R.  Carolina,  L.       Swamp  Rose. 

Houston  county,  WijicheU ;  Blue  Earth  county,  Leiberg  ;  Northtield,  Chaney;  M_  ^r- 
rison  county,  Miss  BabhiU,      Infrequent. 

R.  parviflora,  Ehrh.    (R.  ludda.  in  Manual,)       Dwarf  Wild-Roee. 

North  of  lake  Superior  (common),  Roberts;  White  Earth  reservation,  Oaarrim^^y^'^ 
Kanabec  county  (common),  Up/iam;  St.  Croix  Falls,  AfiM  Field;  Hennepin  and  P*:01- 
more  counties,  Winchell;  Rice  county,  Sperry;  Goodhue  county,  Blalte,  Sandberg. 

R.  blanda,  Ait.,  var.  pubescens,  Cr^pin.*       Early  Wild  Rose. 

Common, often  abundant.  In  all  parts  of  the  state;  the  bnlyspeeies  of  rofle(B'>^^ 
occurring  in  two  varieties)  in  our  prairie  region,  there  varying  in  hight  from  about  c^^>^ 
foot,  or  sometimes  two  feet  on  the  prairie,  to  three  or  four  feet  in  groves  and  thlcki 
or  even  six  feet,  according  to  Roberts,  in  Grant  county. 

R,  blauda,  Ait.,  var.  setigera,  Cr^pin.f       Early  Wild  Rose. 

Specimens  collected  in  Minneapolis  are  referred  by  IToteon  to  this  variety,  wta  i^ 
probably  occurs,  less  frequently  than  the  preceding,  throughout  the  state,  being  mo^ 
common  northward.  ^ 

CRATAEGUS,  L.        Hawthorn.     Whitb  Thorn. 

C.  coccinea,  L.        Scarlet-fruited  Thorn- 
Frequent,  occasionally  common,  through  most  of  the  state ;  extending  "north  t 
the  international  boundary,  but  not  much  beyond  it,"  Bell.  [Emerson  and  Winnipeg, 
Manitoba,  Dawsoji,  Macoun.] 

C.  tonieutosa,  L.        Black  Thorn.     Pear  fhom. 
Common,  or  frequent,  throughout  the  state. 

C.  tonientosa,  L..  var.  pyrifolia,  Gray.        Black  or  Pear  Thorn. 

Olmsted  county,  Winchell;  American  portage,  near  the  international  boundary 
west  of  lake  Superior.  Macoun. 

C,  tonientosa,  Tj.,  var,  punctata,  Gray.        Black  or  Pear  Thorn. 

Martin  county,  Crafty;  Olmsted  county  and  lake  Minnetonka,  Winchell;  Minne- 
apolis, Upham;  Pembina.  Onckrriim.  Perhaps  the  typical  species  is  less  common  than 
these  varieties. 


*RosA  liLANDA,  Ait.,  var.  rr  iik.s(:kn.«5,  Crepln.  Leaflets  more  or  less  pubescent  on 
the  under  side  ;  uppi'r  part  of  the  stems,  as  well  as  the  branches  and  flowering  branch- 
lets,  unarmed  or  nearly  so.    ('r» pin's  Monograph. 

tRosA  m.ANDA,  Alt.,  var.  sETi<;EitA,  Crepin.  Leaflets  glabrous  or  pubescent  on  the 
underside  ;  stem  not  ordinarily  more  than  a  foot  high.entirely  covered  with  setaceous 
prickles.    Crcpin's  Moiioijidpli. 
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C*  subvilloss,  Schrader.    (C.  tomentosa,  L,  var.  mollis,  Gray.)       Downy 

Thorn. 

Blue  Earth  county  (common,  becoming  a  tree  twenty  feet  high),  Upham;  New  Ulm, 
Juni;  Emmet  county,  Iowa  (rare),  CraUy;  Pipestone  quarry,  Mrs,  BenticU,  [North  of 
lake  Superior,  Bell,  Macoun.\ 

C.  Crus-gralli,  L.        Cockspor  Thorn. 

Winona,  Fillmore,  Mower,  Freeborn  and  Scott  counties,  and  the  Big  Woods, 

WInelieU;  lake  Pepin,  Min  Manning;  Dodge  county.  Harrington;  Rice  county,  Sperry; 

Henuepin  county,  Simmons;  Fish-hook   lake,  Cass  county,  and  the    White  Earth 

reserration,  Oarriton,    ["  In  Manitoba  a  thorn  which  appears  to  bn  identical  with  this 

species  Is  abundant."  BeU.j 

PIRUS  (Pyras),  L.        Pear.    Applb. 

P.  coronaria,  L.       American  Crab* Apple. 

Common  in  the  southeast  part  of  the  state ;  extending  west  to  the  Big  Woods,  and 
north  to  Ramsey  and  Hennepin  counties,  WincheU,  and  to  Crow  lake  in  southwestern 
county,  Upham.   The  fruit,  though  bitterish,  is  frequently  used  for  sauce. 


'•  arbutifolia,  L.       Choke-berry. 

« 

Frequent  from  Olmsted  county,  Harringtont  and  Faribault,  3f  (m  Beane,  to  Minne- 
apolis, BobertSf  Anoka  county,  Juni,  and  the  St.  Croix  river,  Parry.      East. 

\  arbutifolia,  L.,  var.  melanocarpa.  Hook.       Choke-berry. 

Pine  county  (common),  Upham;  north  of  lake  Superior,  extending  west  to  Sturgeon 
Imke,  Dawson  route,  Maeoun.       East. 

JP.  Americana,  DC.       American  Mountain-Ash. 

Common  through  the  north  part  of  the  state :  extending  south  to  northern  Pine 
csonnty,  and  to  Mille  Lacs.  "A  common  tree  north  of  lake  Superior,  attaining  consid- 
erable size.  Profeuor  WincheU  collected  specimens  where  the  truuk  was  at  least  12 
inches  in  diameter,  and  perfectly  sound.  Others,  though  unsound,  were  15  and  16 
Inehes."   BoherU. 

DP.  sanibucifolia,  Cham.  &  Schlecht.       Elder-leaved  Mountain  Ash. 

Common  northward;  extending  south  to  Itasca  lake,  Oarriaon,  and  T.  137,  R.  33, 
Wadena  county,  Upham;  and  rare  farther  south,  as  on  the  bluffs  of  the  Mississippi  at 
'Winona.  WincheU. 

AMELANCHIER,  Medic.       Junb-bbrby. 

A.  CauadensiSy  Ton*.  &  Gray.    (Including  the  var.  Botryapium,  Torr.  & 

Gray.)       Shad- bush.    Service- berry. 

Common  throughout  the  state.  (Usually  from  10  to  30  feet  high,  but  northeastward 
only  attaining  a  hight  of  10  feet  and  diameter  of  2%  inches ;  used  by  the  Indians  for 
snow-shoe  frames.    Clark.) 

A.  Canadensis,   Torr.  &  Gray,    var.    oblon^ifolia,    Torr.    &  Gray. 
Service-berry. 
Common,  or  frequent,  throughout  the  state. 

A.  Canadensis,  Torr.  &  Gray,  var.  oligrocarpay  Torr.  &  Gray.       Service- 
berry, 
Loon  portage,  Dawson  route  (near  the  international  boundary).  Maeoun.      North. 

A.  alnifolia,  Nutt.  (A.  Canadensis,  Torr.  &  Gray,  var.  alnifolia,  Torr.  &  Gray.) 

Western  June-berry. 

Pembina,  Chiekering;  White  Earth  reservation.  Garrison;  Hennepin  county, 
Roberts;  Faribault,  Miss  Btane;  Lake  City,  Mrs.  Bay,      Frequent. 
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SAXIFRAGACE^.       Saxifbagb  Pamily. 

BIBBS,  L.         CURRAXT.     GkXMKBEBBT* 

IL  Cynosbatl,  L.       PricUj  Wild  Gootebeny. 

Gommoo,  often  abundaut,  throughout  the  atate.   Mnob  nied,  (as  alfo  the  foUi 
log  smooth  speoles,)  before  fully  ripenliig,  for  sauee. 

[Of  R.  setosum,  Ltndl.,  Prof.  Gray  writes:   **  I  susfieet  that  this  spedes  Inhabits         the 
northwestern  shore  of  lake  Superior.    Botanists  Ttslting  that  district  shoald  look  for 

a  spedes  with  pore  white  flowers,  a  half  Ineh  or  leas  In  length,  with  cyllndrieal  ti^^^be. 
and  stamens  decidedly  shorter  than  the  lobes.  .    .    .    It  takes  Its  name  from  the 

slender  scattered  prickles  on  the  branches ;  but  these  are  sometimes  wanting,  VHHthb 
being  an  inconstant  character  In  all  the  species.  The  young  berries  are  either  perfe^set- 
ly  smooth  and  naked,  or  beset  with  a  few  bristly  prickles.  This  U  the  B.  oxya^^sao- 
thoides  of  Hooker's  Flora,  but  certainly  not  of  Linnaeus.  It  belongs  to  the  Saskatcbe^HBrin 
region,  extending  Into  Montana  and  Wyoming."  Ammiean  NaturtMU,  yol.  x»  pp.  tF —  i-i 

B.  ozyacanthoides,  L.  (R.  hirtoUam,  Micbx.)       Smooth  Wild  Goooebe^Eny. 

Common  throoghont  the  state,  excepting  perhaps  southward,  in  whieb  dtrecUo*-  ai  It 
extends  at  least  to  Goodhue  county,  Samdberg,  Faribault,  Jf  <st  Bsone,  and  Fergus  F^^klls, 
Jjoonord. 

B,  rotundifolluiii^  Michx.       Smooth  Wild  Gooeeberry. 

Notes  by  observers  using  Gray's  Manual  give  this  as  common  through  the  sonth  Small 
of  the  state,  and  leas  frequent  northward  to  the  8t,  Louis  river,  if  n.  flerrlek,  and  Grr^and 
Marals,  north  of  lake  Superior,  RobsrCs.  Further  Investigation  is  needed,  how»^vav. 
to  decide  whether  B.  rotundifolinm  oecnrs  In  Minnesota.  Just  as  this  is  l>^lag 
printed,  I  learn  from  Mr.  Arthur  that  Prof.  Gray  decides  specimens  of  the  comxxx«M 
smooth  wild  gooseberry  in  Iowa  (before  regarded  as  B.  rotundifolinm)  to  be  B^  gra«?il^* 
Michx.  **B.  rotundifolinm  Michx.  is  a  species  of  the  Alleghany  Mountains,  nuaslKsg 
northward  and  eastward  into  New  York  and  the  western  borders  of  Massachusetts—" 
iOray  in  American  Naturalist,,  vol.  x.)  Probably  moftt,  or  perhaps  all,  of  the  sappos^^><^ 
observations  of  this  species  in  Minnesota  belong  instead  to  the  next. 

B.  pp^cile,  Michx.    (R.  Missouriehsei  Nutt.)*       Missoari  Gooeeberry. 
Lapham,      See  remarks  under  the  preceding  species. 

B.  lacustre,  Poir.       Swamp  Wild  Gooseberry. 

Lapham,      North  of  lake  Superior,  Juni,  RoberU,      North. 

B.  prostratuin,  L'Her.        Fetid  Carrant.    Skunk  Currant. 

Common  north  of  lake  Superior,  Juni^  RoberU ;  St.  Louis  river,  Mr$,  Herrick;  uppe 
Mississippi  river,  Oarrium,      North. 

B.  fioriduiii,  L'Her.        Wild  Black  Currant. 

Common,  or  frequent,  throughout  the  state. 

R«  rubrum,  L.        Red  Currant. 

Frequent  through  the  north  half  of  the  state ;  extendlug  south  to  southeastern 
Piiie  county  and  Benton  county,  Upham,  Fish-book  lake,  Cass  county,  Oarrinm.  and 
Fergus  Falls,  Leonard. 

/?.  aureuwy  Pursh.        Buffalo  Currant,    Missouri  Currant. 
Escaped  from  gardens :  Maukato,  Leihery;  Minneapolis,  Kassubc. 


*UiHE9  ORACiLK,  Mlclix.  FlowtTS  1  to  4  on  the  slender  peduncle,  white  or  whitish, 
narrow,  with  calyx-lobes  longer  than  the  tube  and  shorter  than  the  half-inch  stamen<i ; 
filaments  almost  capillary,  generally  connivent  or  clo.sely  parallel,  and  soon  cousplcu- 
ously  longer  than  the  oblon;r-linear  calyx-lobes;  flower  with  barely  a  slight  tinge  of 
green  ;  berry  smooth,  large,  purple,  prized  in  cultivation  under  the  name  of  Missouri 
GoosebeiTy.  It  ranges  from  Tennessee  and  Illinois  to  the  northern  bordeis  of  Texas, 
and  northwestward  into  the  itocl^y  Mountains.     Gray  in  American  Naturalist,  vol.  x. 
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PARNASSIA,  Touni.        Grass  of  Pabnassus. 

JP.  paryilloray  DC.        Grass  of  Parnassus. 
North  shore  of  lake  Superior,  Macoun. 

P.  palustrJs,  L.        Grass  of  Parnassus. 

North  shore  of  lake  Superior,  Juni;  Fort  Francis,  Rainy  river,  Macoun;  common  In 
the  Red  river  valley,  along  the  Pembina  and  Fort  Garry  trails,  from  Tamarack  river 
northward  Into  Manitoba,  Upham;  extending  southward  to  Steams  county,  Oarriaont 

I.  BlaUdeU. 


P.  Caroliniana,  Michx.       Grass  of  Parnassus. 

Common  through  the  south  half  of  the  state,  and  north  to  the  upper  Mississippi 
vlver,  Oarriiont  and  Polk  county,  Upham;  also,  lake  of  the  Woods,  Burgess  (Afoooun), 
«nd  between  the  lake  of  the  Woods  and  Red  river,  "probably  about  the  northwestern 
limit  of  the  species,"  Dawson;  Pembina,  Havard. 


SAXIFRAGA,  L.       Saxifrage. 

^«  tricuspidata,  Retz.        Saxifrage. 

North  shore  of  lake  Superior,  doubtless  In  Minnesota ;  Isle  Royale,  Whitivey, 

S*  Aizoon,  Jacq.        Saxifrage. 

North  shore  of  lake  Superior,  Macoun^  Ellis;  Isle  Royale,  Whitney. 

S*  YirgriniensiSy  Micbx.        Early  Saxifrage. 

Lapham,      Hastings,  Dakota  county,  Mrs.  Ray.       Rare. 

S.  Pennsylvanica,  L.       Swamp  Saxifrage. 
Common,  or  frequent,  throughout  the  state. 

SUIililVANTIA,  Torr.  &  Gray.       Sullivantta. 

8.  Ohionis,  Torr.  &  Gray.        Sullivantia. 

Rock  bluffs  of  the  Mississippi  river,  near  Dakota,  Winona  county,  Winchell,   Rare. 

HEUCHERA,  L.        Alum-root. 

H.  Americana,  L.       Common  Alum-root. 

St.  Loulfl  river,  Houghton;  Cass  lake,  Schoolcraft;  Steams  county,  Camphell(  Still- 
water, Miss  Field;  Goodhue  county,  Sandberg;  lake  Pepin,  Miss  Manning;  Wluona 
county,  Holzinger.       Infrequent. 

H.  hispida,  Pursh.        Alum-root. 

Common  through  the  south  half  of  the  state,  and  In  the  Red  river  valley :  extending 
northeast  to  the  lake  of  the  Woods.  Dawmn,  the  east  end  of  Rainy  lake,  Macoun,  and 
the  upper  Mississippi  river,  Garrison. 

MITELLA,  Tourn.        Miter-wort.    Bishop's-Caf. 

M.  diphylla,  L.       Two-leaved  Miter- wort. 

Common,  or  frequent,  through  the  south  half  of  the  state  ;  extending  north  at  least 
to  Fergus  Falls,  Leonard,  Saint  Cloud,  Campbell^  and  the  north  shore  of  lake  Superior, 
^gassiz. 

"M.  iiuda,  L.       Naked  Miter- wort. 

Common  through  the  north  half  of  the  state  ;  extending  south  at  least  to  Steams 
county,  Campbell,  and  Minneapolis,  Roberts. 
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TIAREIiLA,  L.       False  Mitsb-wort. 

T«  cordifolia,  L.        False  Miter- wort. 

Lapham.       Lake  City,  MUs  Beane;  Blue  Earth  county,  Oedge.       Infrequent. 

CHRYSOSPLENIUM,  Toam.       Golden  Saxifrage. 

€•  Americanum,  Scbwein.        Golden  Saxifcaf^e. 

Lake  Superior  to  the  Mississippi,  Houghton,  Stearns  county.  Mrs.  BlaiidcU,  la- 

frequent.      North. 

CRASSULACEiE.        Orpine  Family. 

PENTHORXJM,  Gronov.        Ditch  Stone-crop. 

P.  sedoides,  L.       Ditch  Stone-crop. 

Common,  or  frequent,  through  the  south  part  of  the  state  ;  extending  north  to   the 
upper  Mississippi  river,  Oarrison. 

SEDUM,  Toum.       Stonk-crop.    Orpine. 

S.  Telephium,  L.        Garden  Orpine.    Live-for-ever . 

Occasionally  escaped  from  cultivation,  Minneapolis,  Upham. 

HAMAMELACEiE.        Witch-Hazel  Family. 

HAMAMELIS,  L.        Witch-Hazel. 

H.  Virgriniaua,  L.        Witch-Hazel. 

LapJiam.  Southeastern  Winona  county,  between  Richmond  and  D/ikotd« 
Winchell.       Rare.       Southeast. 

HALORAGEiE.        Water-Milfoil  Family. 

MYKIOPHYLLUM.  Vaill.        Water-Milfoil. 

M.  spicatuiii,  L.       Water- MillV  11. 

Frequent,  or  conimon,  throughout  the  state. 

M.  vertioillatuiii,  L.        Water-Milfi  il. 

Lapham.       Blue  Earth  county,  Leilierg.    [In  Manitoba,  Macoun.]       Infrequent. 

M.  lieteropliylluiii,  Michx.        Waler- Milfoil. 
Lapham.       Conimon  southwestward,  Upham. 

[Troserpinaca  palustrls,  L.,  lias  not  yet  been  observed,  but  it  probably  occurs  in 
this  state.] 

HIPPUKIS,  L.        MareVTail. 

H.  vnljj;-aris,  L.        Mare's- Tail. 

Frequent,  often  common,  throut;h  tlie  nortli  half  of  the  state  ;  exteiuling  south  at 
least  to  Little  I'^iills  (plentiful  i,  L'l'fuim,  Stearns  county  (abundant),  Mvk.  BluUflelJ,  and 
the  Minnesota  river  near  Traverse  des  Sioux,  Parry. 
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ONAGRACEiE.        Evening-Primrose  Family. 

GIRC^A,  Tourn.  ENCHANTER's-NlOnTSHADE. 

Xutetiaiia,  L.       Tall  EncbaiiteL''s-Nijrbt8hade. 
Common  throughout  the  state. 

»    alpina,  L.   •    Low  Enchanter 's-Niprhtshade. 

Common  through  the  north  half  of  the  state  ;  extending  south  at  least  to  Anoka 
ADty,  Juni,  Minneapolis,  Herrick,  and  Lake  City,  Mrs.  Ray. 

GAURA,  L.       Gaura. 

•  biennis,  L.       Gaura. 

Lake  Pepin,  Miss  Manning.      Southeast. 

•  coccinea,  Nutt.*       Gaura. 

Herman,  Grant  county,  Upham,  Roberts;  ridge  east  of  the  Red  river,  near  the  inter- 
tional  boundary  (Infrequent),  Scott;  plains  of  the  Red  river,  Drummondt  DougJas. 
West. 

EPILOBIUM,   L.  WiLLOW-HEBB. 

•  spicatum,  Lam.  (E.  anKustifoIiuro,  L.)       Great  Willow-herb.    Fire- weed. 

Common,  or  frequent,  through  the  forest  portion  of  the  state  ;  conspicuous  on  tracts 
burned  woodland.   A  canesceut  variety,  besides  the  type,  occurs  at  the  lake  of  the 
oods,  Datoson. 

I.  origranifolium,  IiaT.  (E.  alpinum,  L  ,  var.  msgus,  Wahl.)       Willow- 
herb. 

Winona  county,  Holzingcr;  Minneapolis.  Kassube;  Mlnneopa  Palls,  Blue  Earth 
unty.  Leiherg.      Rare  southward,  but  probably  frequent  northward. 

.  palustre,  L  ,  var.  lineare.  Gray.       Linear-leaved  Epilobium. 

Common,  or  frequent,  through  the  north  half  of  the  state,  and  south  west  ward  ; 
re  southeastward. 

!•  uiolle«  Ton*.        Downy  Willow-herb. 

Blue  Earth  county,  Ltiberg;  Minneapoli.^,  5(mmon8,*  Anoka  county,  Jimf.  In- 
equent. 

;.  ooloratiuii,  Mubl.        Willow-herb. 
Common  throughout  the  state,  especially  northward. 

CENOTHERA,  L.        Evening-Primkose. 

E.  biciiiiiSy  L.        Common  Evening- Primrose. 
Common  throughout  the  state. 

E.  biennis,  L  ,  var.  g^randiflora,  Lmdi. 

At  the  northwest  side  of  Mille  Lacs,  UpJiam.  [The  var.  muricata,  Lindl.,  also  quite 
?rtainly  occurs  in  this  state.] 

*Gaura  coccinea,  Nutt.  Canescent,  puberulent  orglabrate  ;  stems  suffructicose 
nd  fasti};iately  branched  from  the  base,  6  to  12  iocbes  biKh,  very  leafy,  ascending ; 
^aves  lanceolate,  linear-oblong  or  linear,  repand-denttculate  or  entire,  6  to  12  lines 
>ng,  closely  sessile ;  flowers  in  simple  spikes  terminating  the  leafy  branches,  rose- 
olor,  turning  to  scarlet;  bracts  linear,  rather  persistent,  longer  than  the  ovaries; 
ah  x-segmeuts  linear-oblong,  shorter  than  the  narrow  infundibuliform  tube,  as  long  as 
he  roundish,  unguiculate  petals  ;  fruit  elliptical,  sessile,  short,  terete,  -l-slded  above. 
^ortcrand  Omlter'a  Flora  of  CoUjrado. 
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<E.  rhombipetala,  Nutt.        EveDing- Prim  rose. 

Vreqaent  tbrouith  tbe  loutb  p&rt  ol  ttie  stale  ;  extending  nortb  lo  Uianeipolb, 
RobtrU,  Anok»  eounty.  Junl,  »nd  Stearas  county,  OarrUon ;  but  not  lound  Id  ilit  Sfi 
liver  valley,  E7t>h«m. 

<E.  frutieofln,  L.         Sundropj. 

Upper  Hlsils^ppl  Hver,  SarrliDn.       Bare.      Soulh . 

<E.  pumila,  L.  (liicliidiDK<E   cbrjiantha,  Michi.)       Small  ETening-Piim- 

Tbrougbaul  the  state,  but  Inlrequent,  Lake  ol  tbe  Woadi  Dair«on,  Biiiven;  up- 
per MlSiilnippl  river,  Oarrlwni,-  Ooodbue  couatr.  Saadberf;  Lake  cltj.  Mn.  Rot: 
Hesper.  Io««,  Mm.  Gorier;  Pipestone  oonnty.  Mri.  Bennett. 

<£.  serrulata,  Katt,       Even  in  K-Prio)  rose. 

Common  In  all  tbe  prairie  portion  ol  the  state ;  abundant  In  tbe  Red  rlreriillti; 
extending  northeast  to  tbe  upper  MbsbslppI,  Houfflifon. 

<E.  alblcatilis,  NaU.*        White,  shrubby  Evening- Primrose. 

Brawn's  Valley  (petals  white,  1  Inch  long).  Upham;  near  Hnskoda,  Clsy  coantf, 
tell«rir;l'erablna,  Hnnard.        West. 

LUDWIGIA,  L.        Famb  Loosestrifb. 

L.  polycarpa.  Short  &  Peter.        False  Loosestrife. 

Lake  Pepin,  Jflsn  Manning,-  White  Bear  lake.  Ramsey  county,  Simiaoni.     Bsn. 


L.  paliistris.  Ell.        Water  Purslane. 

81.  Croii  river.  Ptirry:  Blue  Earth  county.  Lcllifiv.  iS;i5katc  he  won  river,  ntrlMvi- 
s'lii.l      lufreiuent. 


LYTHRACE^.        Loosestrife  Family. 


DIUIPLIS,  Raf.        Didiptis. 
1>.  linearis,  Raf.  {AmmanniiL  Nuttallii,  Gray.)       Didiplis. 

Minnesota.  T,  J.  llalc.  In  Gray's  Stamml.       Soutlieast. 

LYTHRUM,  L.        Loosestrife. 

Li.  aintiliii,  Pursh.         Loosestrife. 

Common,  or  trequeiit,  ibroueb  the  soutliem  third  ot  liie  state  ;  exleodlni!  noi'li  ■" 
Stearns  county,  Mrs    llliilfdiU,  iiud  the  upper  Mississippi  river,  GdiTimn. 

;urs  on  tiie  upper  St.  Croix  river  In  ffiswii- 

eiinial,  puberulent  or  hirsute :  swniioiu*".' 
while,  meiiibrauous.  .shining  bark  ;  lei«' 

„.  .=„««.,.v.... ,IB  at  the  t.a«.  entire firinoreorlesj (irnUM: 

,  more  or  less  uiii-uleuUite.  eiillre,  exceedlni;  tbe  slaniens  and  equsl- 
neariy  white  ;  capsule  thickened  ul  base.*eiiHe,  li'ieir.  dirariraW. 
small,  llneiir-liioecolale,  smooth.     P'"l"  "■"' 
Cntornd'i. 
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CACTACEiE.         Cactus  Family. 

CNTIA,  Tourn.       Prickly  Pear.    Indian  Fig.    "Cactus." 

nesquiiy  Engelm.        Piickly  Pear. 

ks  :  at  Taylor's  Palls,  Miss  Field,  Miss  Cathcart;  in  section  17,  Haven,  Sber- 
Qty,  CTp/kitn;  Redstone,  near  New  Ulm,  Juni.  Rare.  South.  (Tbe 
•ear"  which  Keating  and  Sir  John  Richardson  mention  as  abundant  on  the 
the  lake  of  the  Woods  is  probably  Echinooystls  iobata.    M<uoun.) 

souriensiSy  DC.       Prickly  Pear. 

a  17,  Omro,  Yellow  Medicine  county,  Upham;  Pipestone  county  (plentiful  at 
one  quarry),  Mrs.  Bennett,  determined  by  Dr.  Blngelmann,      Rare.      South. 

rilis.  Haw.*        Prickly  Pear. 

ful  at  the  Pipestone  quarry,  Pipestone  county  ("Joints  small,  terete,  with  a  ter- 
it  of  growth,  making  them  somewhat  like  a  string  of  beads")f  Mrs.  Bennett, 
dby  Dr.Engelmann;  Redwood  Falls,  Mi^s  BuU«r.  Rare.  Southwest, 
e  of  this  species  is  principally  westward,  on  the  upper  Missouri  and  Yellow- 
thence  south  ;  but  it  occurs  very  rarely  and  locally  farther  east,  being  re- 
Sw'ezey,  at  fiaraboo,  Wisconsin  ) 


CUCURBITACEJ:.         Gourd  Family. 

YOS,  L.       One-Sreded  Star-Cucumber, 

ilatus^  L.        One-seeded  Star-Cucumber. 

)nt  through  the  south  part  of  the  state  ;  extending  north  to  St.  Croix  Falls, 
f.  and  Stearns  county.  Garrison. 

IINOCYSTIS,  Torr.  &  Gray.       Wild  Balsam-apfle. 

ta,  Torr.  &  Gray.        Wild  Balsam-apple. 

>n,  or  frequent,  through  the  south  half  of  the  state,  and  in  the  Red  river 
Ktendlng  northeast  to  Mille  Lacs.  Upham,  the  upper  Mississippi  river, 
the  lake  of  the  Woods,  Daw*on,  and  Fort  Francis,  Rainy  river,  Macoun. 

UMBELLIFERiE.        Parsley  Family. 

DROCOTYLJK,  Tourn.        Water  Pennywort. 

^rieaiia,  L.        Water  Pennywort. 

m.       Falls  of  the  St.  Croix,  Parry.       East. 

»ellata,  L.        Water  Pennywort. 

sliore  of  lake  Superior,  Juni.       Rare.       East.       [This  species  also  occurs  in 

] 


TiA  FHAQiLTS.  Haw.  The  Joints  are  small,  ovate,  compressed  or  turned,  or 
e  ;  4  larger  spines  on  the  upper  fully  developed  pulvilli  cruciate,  the  upper 
ect,  stouter  and  lonser  than  the  others,  mostly  yellowish-brown  ;  on  the 
•gin  4-6  small  white  radlathiR  spines  ;  bristles  few.  Fruit  apparently  some- 
y,  gettini;  dry  much  later  with  20  to  28  pulvilli,  almost  naked,  only  the  upper 
a  few  short  spines  ,-  seeds  few,  large,  regular.  Engelmann  and  Bigelow,  in 
ilroad  Rfftort. 
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SANICUIiA,  Touru.       Saniclb.     Black  Snakbroot. 

S.  Canadensis^  L.         Sanicle.    Black  Snakeroot. 

Common,  or  frequent,  through  the  south  part  of  the  state  ;  extending  north  at  least 
to  Pine  and  Sherburne  counties  (common,)  Upham,  and  Stearns  county,  CampMl. 

S.  Marylandica,  L.        Sanicle.    Black  Snakeroot. 
Common,  or  frequent,  throughout  the  state. 

E  RYNGIXJM ,  Tourn.        Eryngo. 

£.  yuccaefoliuni,  Micbx.        Rattlesnake- Master.    Button  Snakeroot. 

Common  southeastward  ;  extending  north  to  Riue  and  Nicollet  counties,  and  vest 
to  Martin  county  and  the  southeast  part  of  Brown  county,  Upham. 

DAUCUS,  Tourn.        Carrot. 

Z).  Carqta,  L.        Comfnon  Carrot, 

Occasionally  spontaneous  :    Nlcoliet  county,  Alton;  Lake  City,  MUs  Mannino. 

CARXJM,  L.        Caraway. 

C.  Carui,  L.*        Common  Caraway, 

**Self -seeding"  northeastward,  Clarh;  not  infrequently  adventive,  Todd,  Isanti  and 
Steele  counties,  Upham, 

POLYT^ENIA,  DC.        Polyt^nia. 

P.  Nuttallii,  DC.        Polytaenia. 
Ldpham.       Kare.       South. 

HEKACLEUM,  L.        Cow-Paksnip. 

H.  lauatuiii,  Micbx.        Cow-Parsnip. 

Frequent  throughout  the  state;  abundant  north  of  lake  Superior. 

PEUCEDANXJ3I,  L.        Peucedanum.    HogVFennkl. 

P.  inulicaule,  Nutt.f        Peucedanum.    Hopr's-Fennel. 

Kock  county,  Leihera;  extending  northeast  to  Saint  Cloud,  Stearns  county  ( bluff  of 
Mississippi  river,  near  the  Normal  School)  Mrs.  Blaindcll,  determined  by  Prof.  Ana  Gray, 
"  Abundant  on  gravelly  drift  knolls  In  southwestern  Minnesota  and  northwestern  Iowa; 
remarkable  for  being  the  earliest  flowering  plant  of  that  region,  blooming  almost  as 
soon  as  the  snow  has  disappeared."    Leibery.       Southwest. 


*Carum  Carui,  L.  Finely  plnnately  compound  leaves  ;  stem-leaves  with  slender  but 
short  thread-shaped  divisions  ;  white  tlowers:  oblong,  highly  aromatic  fruit.  Gray'* 
FieUi,  Forest,  and  Gurdcn  Botany. 

+PEUCEDANUM  NUDiCAULE,  Nutt.  Caulcsceut  or  sometimes  scarcely  so,  minutely 
prulnose-pubescent,  3  to  15  inches  high  ;  leafy  only  at  base  ;  leaves  biplnnate  or  ter- 
nate-blpinnate,  the  segments  incisely  lobed  with  usually  rather  broad  and  subacute 
divisions  ;  umbel  somewhat  capitate  in  flower,  with  8  to  12  rays  ;  Involure  none  ;  in'O- 
lucels  unilateral,  of  0  to  lo  nienibranously  margined,  more  or  less  united  bracts  ;  petals 
white,  with  attenuated  apex  and  tiuasl-obcordate  ;  calyx-teeth  short ;  fruit  pubescent, 
broadly  oval.  3  to  4  lines  loni;  and  3  lines  broad,  the  thicklsh  wing  more  than  half  W 
wide  as  the  seed  ;  vittie  3  in  the  Intervals,  0  upon  the  commissure,  conspicuous;  seed 

flattened As  observed  by  Dr,  Gray,  tlie  plant  does  not  accord  with  Nuttall's 

description,  nor  in  all  respects  with  the  characters  of  the  genus;  the  lateral  wings, 
however,  are  contiLcuous  until  the  lull  maturity  of  the  seed.  Wataon's  Rii>.  in  Kinn'* 
ExpLot  tliK  Fortuth  ParalUl. 
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PASTINACA,  Tourn.       Parsnip. 
sativOt  L.    {Peueedanum  sativum,  Benth.  &  Hook.)        Common  Parsnip. 
Oecftslonally  adventive  throughout  the  state.    [CommoD  in  Manitoba,  Macoun.] 

ARCHEMOBA,  DC.       Cowbake. 

.  rigrida,  DC.        Cowbane.    Water  Dropwort. 

Cpper  Mississippi  river,  OaiTison;  Wahasha,  Gibson;  Hesper,  Iowa,  Mm.  Carter. 
le  Tar.  ainbigua,  Torr.  &  Gray,  probably  also  occurs  in  Minnesota.  Arthur.)  Inf re- 
ent.      South. 

CYMOPTERUS ,  Raf.        Cymopterus. 

•  gloiueratus ,  Raf.*        Cymopterus. 

"Bend  of  Red  river"  [at  Breckenridge],  L<ip/uim  (according  to  his  ticket  of  specl- 
•ni  in  the  herbarium  of  Harvard  college,  WaUon).       West. 

ARCH  ANGELICA,  Hofifm.        Ahchangelica. 

liirsuta,  Torr.  &  Gray.        Archanf^lica. 
Anoka  county,  Junf;  lake  Pepin,  If  i8«  Planning.       Rare.      South. 

f4tropurpurea,  Hoffm.       Great  Angelica. 

i^ommon,  or  frequent,  through  the  noith  half  of  the  state,  exoepting  perhaps  far 
li westward ;  found  in  Clay  county  in  the  Bed  river  valley,  Oedge:  extending  south 
klce  Pepin,  M<4W  JfannirH/,  Cannon  River  Falls,  Blake,  Sandherg,  and  New  Ulm, 
C. 

SELINUM,  L.        Hehlock-Parslet. 

C/auadense,  Michx.    (Conioselinum  Canadense,  Torr.  &  Gray.)        Hem- 
lock-Parsley. 
Upper  Mississippi  river,  OarrUoii.      Rare. 

.ETHUSA,  L.       Fool's  Parsley. 

.  Cynapium,  L.        FooVs  Parsley, 
Kear  Lake  City,  MUs  Manning;  Nicollet  county,  Aiton.      Rare.       South. 

*CvMOFTERUS,  Raf.  Calyx-tecth  rather  prominent  and  setaceous  ot  lanceolate, 
Dute  or  obsolete.  Petals  ovate,  oblong  or  oblanceolate,  Inflexed,  quasl-eniarglnate. 
sk  flattened  around  the  styles,  undulate-margined.  Fruit  ovate  or  elliptical,  obtuse 
retuse,  subterete  or  slightly  compressed  dorsally  ;  carpel^ semi-terete;  ribs  thick  and 
evated,  all  or  only  the  lateral  ones  or  tho.se  opposite  to  the  calyx-teeth  expanded 
to  wings;  vittie  numerous,  narrow.  Carpophore  2-parted,  free  or  attached  to  the 
rpels.  Seeds  much  compressed  dorsally  and  more  or  less  concave  on  the  face.— 
trennlal  and  subca'spitose,  with  a  thickened  caudex  ;  leaves  plnnately  decompound, 
th  narrow,  small  or  inclsely  pinnatifld  segments;  umbels  compound,  usually  few- 
fed  ;  involucral  bracts  1  to  2  or  none;  of  the  involucels  several,  very  narrow  or  broad 
d  membranous  ;  flowers  white  or  yellow.    Benth.  <t  Hook. 

Ctmoptkrus  glomrratus,  Raf.  Root  thick  and  fusiform ;  plant  3  to  8  Inches 
Sh  ;  caudex  about  1  Inch  high,  sometimes  divided,  bearing  the  leaves  and  peduncles 
the  summit;  leaves  on  long  petioles  teniately  divided  and  blpinnatifld,  segments 
long-linear;  rays  of  the  umbel  4  to  6.  very  short;  peduncles  much  shorter  than  leaves, 
0 12  lines  long  ;  flowers  white,  those  of  the  center  abortive,  pedicellate  ;  leaflets  of 
e  palmately  5.  to  7-  parted  involucel  coherent  at  base  and  partly  adnate  to  the  rays  of 
eumbellets  ;  calyx-teeth  subulate  ;  fruit  elliptical,  4  lines  long,  wings  thickened  and 
mewhat  spongy,  more  or  less  obsolete;  vlttae  in  each  interval  .3  or  4.  in  the  commissure 
>out  8.     Porter  and  Coulter's  Flora  of  Colorado. 
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THASPIUM,  Nutt.       Meadow- Paksnip. 

T.  barbiuocle,  Nutt.        Meadow- Parsnip. 

Blue  Earth  riTor,  Parry;  Minneapolis,  Roberts,  Upham;  exten  ling  north  to  the 
upper  Mississippi  riyer,  Oarrison.       Houtb. 

T.  aureum ,  Nutt.        Meadow-Parenip. 

Common  tlirougti  the  south  half  of  the  state  ;  extending  north  to  the  upper  Mil- 
sissippi  river,  Garrfoou,  and  Sand  llill  rlver»  UpJiam;  Pembina,  Chiekerlng,  Havard. 

T.  aureum,  Nutt.,  var.  apterum.  Gray.        Meadow-Parsnip. 

Minnesota  river,  Parry;  abundant  in  Martin  county,  and  in  Emmet  county,  Iowa, 
Cratty.     Perhaps  the  more  common  form  of  the  species.      South. 

T.  trifoliatum.  Gray.        Meadow- Parsnip. 

Common  through  the  south  half  of  the  state  and  northwestward  ;  extending  north- 
east to  the  upper  Mississippi  river,  OarrUon. 

T.  trifoliatum  y  Gray,  var.  apterum,  Gray.       Meadow- Parsnip. 

Common  throughout  the  Bed  river  valley  (the  prevailing  representative  of  this 
genus  north  of  Sand  Hill  river),  Upham;  and  common  in  Emmet  county,  Iowa,  CraUn. 
Probably  the  most  frequent  form  of  the  species  in  this  state.  (The  var.  atropurpaream, 
Gray,  doubtless  also  occurs  here,  but  must  be  rare.) 

PIMPINELIiA,  L.       BuRNBT  Saxifbaob.    Golden  Alexandebs. 

P.  integerrima,  Benth.  &  Hook.    (Ziziaintegerrima,  DC.)      Golden  Alex- 
anders. 

Winona  county,  Hotzii^er;  lake  Pepin,  MUb  Manning;  Faribault,  Mia  Beam; 
Martin  county  (plentiful),  Cratty;  Bed  river  valley  near  Moorhead,  Leihery.     Local. 

CICUTA,  L.        Watkr-Hemlock. 

C  inaculata,  L.        Spotted  Cowbane.    Musquash  Root.     Beaver- Poison. 

Oonimon,  or  frequent,  throughout  the  state  ;  abundant  in  the  Ked  river  valley.  The 
roots  of  this  and  the  following  species  are  deadly  poison. 

C  virosa,  L.*        Water- Hemlock.        Musquash-Poison. 

Pembina,  Ked  river  valley  (''this  species  exhibits  forms  running  toward  C. 
maculata,")  Chickcring;  fre(iuent  from  the  Red  river  westward,  on  wet  spots  on  the 
prairie,  Macoun.  Northwest. 

C  bulbifera,  L.        Bulb-bearing  Water- Hemlock. 

Throughout  the  state  :  common  northward,  Infrequent  southward. 


♦CicuTA  virosa,  li.  Koot-flbres  slender.  Bootstock  short,  hollow,  with  trans- 
verse partitions.  Radical  leaves  blninnate;  ultimate  leaflets  or  segments  strapshap«d- 
elllptical,  entire  or  cleft,  coarsely  and  unequally  serrate.  Stem  erect,  branched,  hol- 
low, i  to  4  feet  high.  Lower  leaves  very  large,  triangular  or  lanceolate  In  outline,  on 
thick,  hollow  petioles,  with  the  pinnae  again  pinnate  ;  the  secondarv  pinnre  undivided 
or  2-  or  3-cleft  or  partite  or  pinnatiflil,  i  to  3  Inches  long,  varying  in  breadth  from  it  to 
*B  inch  ;  stem-leaves  much  smaller  and  less  compound.  Umbels  flat-topped,  lax. 
stalked,  terminal  or  ^froni  the  growth  of  an  axillary  branch)  opiwsite  the  leaves;  rays 
of  the  umbels  I  to  2  inches  lonK  ;  pedicels  U  to  :'«  inch  long.  Involucre  none  ;  involn- 
eel  of  iniineious  lineiir  tapering  leaves,  shorter  than  the  flowers.  Flowers  h  ^^^^ 
across,  white.  Calyx-teeth  ovate,  much  sliorter  than  the  petals,  persistent.  Petals 
roundish-obovate,  spreading,  slij^htly  notched,  with  a  small  Inflexed  lobe.  Cremocarp 
with  the  breadth  greater  than  the  length,  which  is  one-tenth  inch,  red  die  h-brown,  with 
the  vittre  apparent  when  dry;  ridges  broad,  little  elevated;  styles  long,  reflexed. 
i)oUY ?/'//'.«  Einili.'<h  liotany,  vol.  iv. 
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[,  L.       Water- Pabsnip. 

folium, Gmelin.    (S.  lineare,  Michx.)       Water-Parsnip. 
,  or  frequent,  througliout  the  state. 

LTLA^iKoch.        Water-Parsnip. 

tifolia,  Koch.    (Sium  and^ustifolium*  L.)       Water- Parsnip, 
ngs,  Mankato  and  Kasota,  LeOterg,      Infrequent.      South. 

PTOTiENIA,  DC.       Honewort. 

lensis,  DC.        Honewort. 

through  the  south  part  of  the  state,  extending  north  to  the  upper  Missis - 
Fond  du  Lac.  at  west  end  of  lake  Superior.  Mr«.  Herriek. 

DRRHIZ  A,  Raf.         Sweet  Cicely. 

itylis,  DC.       Smoother  Sweet  Cicely, 
throughout  the  state. 

itylis,  DC.        Hairy  Sweet  Cicely. 
t  throughout  the  state. 

[UM,  L.       Poison  Hemlock. 

rm,  L.        Poison  Hemlock, 

'  valley  near  Saint  Vincent,  Scott.       Infrequent. 


ARALIACEiE.        Ginseng  Family. 

lilA,  Tourn.       Ginseng.    Wild  Sarsaparilla. 

losa,  L.       Spikenard. 

t  throughout  most  of  the  state ;  common  in  Todd,  Stearns  and  Brown 

kre  far  north  ward. 

la,  Vent.        Bristly  Sarsaparilla.     Wild  Elder. 

1  along  the  north  shore  of  lake  Superior,  Roberts,  Juni;  extending  south  to 
the  St.  Croix,  Parn/,  and  to  Dakota  county  (frequent),  Upham.    Northeast. 

aulis,  L.        Wild  Sai-saparilla. 
throughout  the  state. 

uefolia,  Decaisne  &  Planch.        Ginsenj?. 

out  the  state,  excepting  perhaps  northwestward;  local,  wanting  in  some 
e  far  northward  ;  frequent,  occasionally  abundant,  in  the  region  of  the 
sisippl,  and  in  Mille  Lacs,  Pine,  Anoka,  Hennepin  and  Brown  counties, 
ities  of  the  aromatic,  medicinal  root  of  this  plant,  mostly  dug  by  the  Chip- 
ns,  are  bought  every  year  in  the  north  part  of  the  state,  the  price  being 
ar  per  pound .  It  is  mostly  exported  to  China  ;  and  the  annual  exportation 
le  from  the  United  States,  mainly  from  Pennsylvania,  West  Virginia,  Ohio, 
/Isconsin  and  Minnesota,  amounts  to  about  $700,000.  U.  S.  Agricultural 
877,  p   345. 

ia,  Decaisne  &  Planch.        Dwarf  Ginseng.    Ground-nut. 

t  of  the  state,  extending  north  to  Pine  county,  C/arTc;  lake  Pepin,  MUs 

ricollet  county,  Ldhntj. 


*  < 
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CORNACEiE.        Dogwood  Family. 

CORNUS,  Toarn.        Cornel.    Dogwood. 

C  Canadensis,  L.        Dwarf  Cornel.    Bunch-berry.  0 

Abundant  through  the  north  part  of  the  state ;  extending  south  to  Fergus  Falls. 
Leonard,  Wadena  county,  Upham,  Minneapolis,  Winchell,  itoberte,  and  SaistFaul 
(rare).  MtM  Cathcart;  rare  and  local  farther  southeast,  as  In  Wabasha  county,  HoI:in- 
ger.  Miss  Manning. 

C  cireinata,  L'Her.        Round-leaved  Dojr^ood. 
Frequent,  occasioiially  common,  throughout  the  state. 

(/.  sericea,  L.        Silky  Cornel.    Einnikinnick.  |  ^ 

Frequent  throughout  the  state,  excepting  far  northward.  The  inner  bark  of  this 
and  the  next  following  species,  the  leaves  of  the  bearberry  ( Arctostaphylos  Uva-unl),  I  *^ 
and  leaves  of  sumach,  gathered  when  they  turn  red,  are  each  used  by  the  Indians.  |  ^ 
under  the  name  Kinnikinnich,  to  mix  with  their  tobacco  for  smoking.  Farry  states 
that  the  bark  of  this  species,  wherever  it  is  found,  is  preferred  for  thU  purpose ;  and 
that  the  bark  of  the  next  is  commonly  substituted  for  it  by  the  Indians  about  lake 
Superior. 


v< 
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C  stolonifera,  Michx.        Red-osier  Dogwood.    Einnikinnick. 

Abundant  through  the  north  half  of  the  state,  and  common  southward  to  Winona 
and  Mower  counties,  WinchelL  and  Blue  Earth  county,  Upham;  but  scarcely  reaching 
into  Iowa  (in  Emmet  county,  rare,  Cratty).    The  name  of  the  Redwood  river,  which  is        1 1 ' 
a  translation  of  Its  original  Indian  name,  is  said  by  Prof.  A.  W.  Williamson  to  be  prob 
ably  derived  from  this  or  the  preceding  species  of  Kinnikinnick. 

C.  asperifolia,  Michx.       Rou^h-leaved  Dogwood. 

Blue  Earth  river,  Parry,  I/efi>cr(7,-   Gannon  River  FsMs,  BlakCt  Sandtterg-^  Hesp^^' 
Iowa  (common),  3fr8.  Carter.       South, 

C.  paniculata,  L'Her.        Pdnicled  Cornel. 

Common  through  the  south  half  of  the  state,  and  in  the  Red  river  valley ;  the  mc^  '^^ 
plentiful  species  of  cornel  in  the  Big  Woods;  extending  north  to  Todd  and  Wade^^* 
counties  (common),  Up/iam,  but  not  reported  in  the  region  of  the  upper  Mississi^^  ^ 
river  and  northeastward. 

C.  alternifolia,  L.        Alternate-leaved  Cornel. 

Frequent,  occasionally  common,  throughout  the  st^te,  excepting  far  northwar  ' 

where  it  is  rare  (at  Poplar  river,  north  of  lake  Superior,  Juni). 

CAPllIFOLlACE^.*        Honeysuckle  Family. 

LINN.l^^A,  Gronov.        Linn^a.    Twin-flower. 

L.  borealis,  Gronov.        Linnaea.    Twin-flower. 

Abundant  north  of  lake  Superior  and  thence  to  the  sources  of  the  IMississippi  a 
northward  ;  St.  Louis  river  (iisually  haviua:  five  perfect  stamens),  Mrs.  Herrick;  exten 
Ing  southwest  to  Wjulena  and  Todd  counties,  Upham,  and  south  to  Minneapolis  ( 
lake  Calliouu),  Hohtrts.    In  the  northeast  part  of  the  state, "this  pretty  little  plant,  tl 


♦Adviiuce  sheets  of  a  new  part  of  Professor  Gray's  Synoptical  Flora  of  iV'o/i 
^?/i^;r/((i  (\ 01.  1.  Tart  11  :  Caprifoliaceie  to  Conipositie,  inclusive),  kindly  sent  by  hi 
while  this  eatalo^ue  was  in  |)rocessof  being  ])rinted,  have  supplied  very  important  co 
rections,  especially  In  synonymy,  as  well  as  numerous  additions,  and  valuable  aid 

the  statemeiits  of  i^eo.i^rapliic  range. 
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Dwarf  Cornel  and  the  Clintonla  are  the  most  common  small  flowering  plants  found  in 
the  mo88-carpeted  forest."    Roberto. 

STMPHOKICARPOS,  Dill.       Snowbbrrt. 

B.  oocidentalis,  Hook.       Wolf  berry. 

Common,  often  abundant,  through  the  south  half  of  the  state;  and  northwesterly 
Erom  Wadena  county  to  the  Red  river  valley,  I7p?iam,  and  the  lake  of  the^Woods,  Daw 
Km;  infrequent  northeastward.  [North  of  lake  Superior,  Aga$$UJ] 

B.  racemosus,  Michz.       Snowberry. 

Lake  Pcipin,  Ifias  Manning;  sources  of  the  Mississippi,  Houghton,  OarrUon;  Red 
river  valley,  ScotL      North. 

B«  racemosus,  Michz.,  var.  pauciflorus,  Robbins.       Snowbeny. 

Lake  Pepin,  Miaa  Mcmning;  Minneapolis,  WincheU;  Stillwater,  MU$  FUld;  Red- 
wood Falls,  Pemberton;  Isanti,  Orow  Wing  and  Wadena  oounties,  Upham,      North. 

S.  valsraris,  Michz.       Indian  Carrant.    Coral-berry. 

Lake  Pepin,  Miaa  Manning;  Blue  Earth  county,  LHberg;  Hennepin  county,  Her- 
rlefc;  upper  Mleslssippi  river,  GkirrCsoii.      Rare.      South  i 

liONICERA ,  L.  HONBTSUCKLB.      WOODBUTB. 

[L.  grata,  Ait,  has  been  several  times  reported  in  this  state  ;  but  Gray's  Synoptical 
Flora  of  N.  A,  shows  that  these  references  doubtless  belong  to  some  other  species.] 

L.  Sallivantil,  Gray.    (L.  flava,  in  part,  Gray*s  Manual.)      Yellow  Honey- 

Backle. 

Winona  county,  Holzinger;  Lake  City,  Miaa  Manning;  Cannon  River  Kails,  Blake, 
tandberg;  Hennepin  county,  WincheU;  Fergus  Falls,  Leonard, 

li.  grlt^uca,  Hill.  (L.  parviflora,  Lam.,  and  var.  Doagla;(ii,  Gray,  in  Manual,) 

Yellow  Honeysuckle.    Crimson  Honeysuckle. 

Common,  or  frequent,  throughout  the  state.  This  species  with  "crimson  or  deep  dull 
urple"  flowers  has  been  noted  by  many  observers  In  all  parts  of  the  state  as  a  distinct 
arlety,  but  Gray's  Synoptical  Flora  ofN.A.  does  not  separate  it  from  the  type  with 
reenisb  yellow  flowers. 

a.  litrsuta,  Eaton.       Hairy  Honeysuckle. 

Lake  Superior  to  the  source  of  the  Mississippi,  Houghton ;  common  north  of  lake 
uperior,  Juni ;  Carlton  county,  Roberta ;  Pembina,  Chichcring,  Havard,      North. 

am  involucrata,  Banks.        Involucrate  Honeysuckle. 

Isle  Royale,  lake  Superior  ;  doubtless  also  in  northern  Minnesota. 

If  ciliata,  Muhl.       Fly- Honeysuckle. 

North  of  lake  Superior,  Juni;  Hennepin  county,  WincheU;  trequeni  at  Hesper,  Iowa, 
in.  Carter. 

Li.  cserulea,  L.       Mountain  Fly  Honeysuckle. 

North  shore  of  lake  Superior  (swamp  near  Port  Arthur),  Maeoun;  doubtless  in  north- 
eastern Minnesota. 

L.  obloiigifolia,  Hook.        Swamp  Fly- Honeysuckle. 
Kanabec  county,  Upham.      North. 

DIER VILLA,  Tourn.        Bcsh-Honeysuckle. 

r>.  trifida ,  Moench.        Bush-Honeysuckle. 

ThrouglOiit  the  state;  common,  often  abundant,  northward,  and  frequentrsoutli- 
ward. 

6F 
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TBIOSTEUM,  L.       Fever- wort    Horse-GentUui. 

T«  perfoliatum,  L.       Fever- wort.    Horse-Geatiaa. 

Frequent  through  the  south  part  of  the  state;  eztendlag  north  to  Steams  and  Todd 
counties,  Upham. 


ADOXA,  L.       M06OHATEL. 

A.  Moschatellina,  L.*       Moechatel.    Hollow-root.    Mask  (Crowfoot 

Beside  RoUlng  Stone  ereek,  three  miles  west  of  Minnesota  Olty,  Winona  oounty,       I  q^ 
Hblztnyer/Yasa,  Goodhue  county,  5aficU>er0.      Bare.      (Also  found  at  Deeorah.Iowti 
and  on  the  Boeky  mountains  in  Colorado ;  common  far  north  in  British  Ameriea.)  _  . 

SAMBUCUS,  Toam.       Eldeb.  1  ^ 

■  \i 

S.  Canadensis,  L.       Common  Elder.    Sweet  Eider. 

Common,  or  frequent,  tlirough  the  south  half  of  the  state,  and  rare  northwesterly 
to  Otter  Tall  and  Becker  counties. 

S«  racemosa,  L.    (S.  pabens,  Michx.)       Red-berried  Elder. 
Common,  or  frequent,  throughout  the  state. 

TIBURNUM,  L.       Abbow-wood.    LAUBSsriNue. 

Y,  lientago,  L.       Sweet  Yibomnm.    Sbeep-beny.    Black  Haw. 

Common  through  the  south  half  of  the  state ;  extending  north  at  least  to 
county  (Fish-hook  lake)  and  the  White  Barth  reserration,  CHurrUon,  and  to  Pembic^*^ 
Chieluring,  Scott,  Havard, 

Y.  cassinoides,  L.    (Y.  nadam,  L.,  yar.  cassinoides,  Torr.  &  Gray.) 
Withe- rod. 
Upper  Mississippi  river  and  White  Earth  reserration,  Oarrison. 

Y«  dentatum ,  L.       Arrow- wood. 

White  Earth  reserration,  Oarrison;  Fergus  Falls,  X^eonard;  Minnesota  river, 
Pipestone  county,  Mrs.  Bennett;  New  Ulm  (common),  Juni;  Minneapolis, 
Kassube;  lake  Pepin,  Miss  Manning, 

V.  pubescens,  Pursh.       Downy  Arrow- wood. 
Common,  or  frequent,  throughout  the  state. 

V,  acerifolium,  L.       Maple-leaved  Arrow- wood.    Dockmackie. 

White  Earth  reservation,  Oarrison;  Lake  City,  Ifrs.  Ray.      Infrequent.      Sou 
east. 

[V.  pauciflonim,  Pylaie,  will  doubtless  be  found  in  northern  Minnesota;  and 
haps  also  V,  lantanoldes,  Mlchx.] 

V.  Opulus,  L.        Cranberry- tree.    Bush  or  High  Cranberry. 

CommoD  through  the  north  half  of  the  state  and  In  the  Big  Woods  ;  frequent  the 
southeastward  ;  absent  far  southwest    Fruit  much  used  for  sauce.   The  name  Pembi 

*Adoxa,  L.    a  genus  of  but  a  single  species,  widely  distributed  throughout 
cooler  parts  of  the  globe.    Flowers  perfect.    Tube  of  the  calyx  coherent  with  the  lo 
part  of  the  ovary,  the  limb  slightly  2—3  cleft    Fetals  4—5,  inserted  on  the  limb  of  t 
calyx,  united  at  the  base,  spreading.    Stamens  4—5,  each  filament  2-parted  ;  the  div 
ions  bearing  each  a  single-celled  peltate  anther.    Styles  4—5,  subulate.    Fruit  an  he 
aceous  and  juicy  berry,  4— 6-celled  ;  each  cell  with  a  single  suspended  seed.    See 
compressed,  with  a  membranaceous  margin. 

A.  M08CHATELLINA,  L.    A  small  perennial  herb,  with  the  odor  of  musk  ;  root  tu 
ous  ;  radical  leaves  twice  ternately  compound,  on  lODg  petioles,  the  cauline  sollta 
J— 2  ternate  or  mclsed  ;  tiowers  4— « (greenish)  in  a  terminal  capltulum,  the  lateral  on- 
mostly  pentamerous.  the  terminal  tetramerous.    Torrey  arid  Qray*s  Flora  of  N.  A., 
quoted  by  Arthur. 


M. 
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borne  tint  by  a  rirer,  and  th«noe  gtven  to  a  town  and  eounty,  U  stated  by  Keating  to 
be  from  the  Chippewa  word  for  this  fmlt,  "anepemkutn,  whieh  name  has  been  short- 
ened and  eorrupted  Into  Fembina  (Vtbummn  OxyeocoosX"  NarraUve  of  Long's  Expe* 
Jtt<ol^  Tol.  11,  p.  88 ;  see  also  p.  187. 

RUBI ACEiE.        Madder  Family. 

OAliIUM,  L.       Bkdstuaw.    CLSAVRRa. 

O*  Aparlne,  L.       CleaverB.    Goose-Grass. 

Steams  county,  If  r«.  BlaiadeUf  Minneapolis,  RoberU;  Parlbanlt,  MiM  Beane;  Good- 
biie  eounty,  Sandi)erg;  eommon  at  Hesper,  Iowa,  Mrt,  CairUr;  freqaent  In  Emmet 
•onnty.  Iowa,  CraUy, 

0«  asprelluniyMichx.       Roaflrh  Bedstraw. 
Common,  or  frequent,  thronghent  the  state. 

O.  coiicionum,  Terr.  &  Gray.        Bedstraw. 

Minneapolis,  Robert'*;  Blue  Earth  county,  LHberg;  Martin  eounty  (abundant), 
CraUy:  Fergus  Falls,  Leonard.      South. 

0»  trilidani,  L.  (G.  tinctorium,  L.)       Small  Bedstraw.    Dyer*s  Cleavers. 

Common,  or  frequent,  throuKhout  the  state;  exhibiting  within  our  limits,  the  three 
Tarletles  mentioned  by  Oray's  Manual. 

G*  triftdaniy  L.,  var.  pusillum,  Gray.       Small  Bedstraw.    Dyer's  CleaverB. 
Pembina,  Havard,      North. 

G.  triliduuiy  L.,  var.  latifolium,  Terr.       Dyer*s  Cleavers. 
Minneapolis,  Roberts. 

G.  triflorum,  Michz.       Sweet-scented  Bedstraw. 

Throughout  the  state;  common  northward,  frequent  southward. 

G.  circaezans,  Michz.       Wild  Licorice.  ^ 

Lapham.      Bare.      Southeast. 

G.  lanceolatuin,  Terr.       Wild  Licorice. 
Goodhue  county,  Sandberg,      Rare.      East. 

G.  boreale,  L.       Northern  Bedstraw. 
Abundant,  or  common,  throughout  the  state . 

CEPHAtiANTHUS,  L.       Button-bubh. 

C«  occideutalis,  L.       Bnttoo-bash. 

Lapham.      Taylor's  Falls,  Roberts;  shore  of  lake  Pepin  In  Wisconsin,  Miss  Man' 
Mng.      Soutb, 

MITCHELIiAy  L.       Partridoe-berrt. 

M.  repens,  L.        Partridjfe-berry. 

St.  Croix  river,  Parry,  Miss  Field;  upper  Mississippi  river,  Oarrison;  northern  Kan- 
abec county  (common),  Upham;  abundant  at  Taylor's  Falls  and  Duluth,  Miss  CathcarU, 

HOUSTONIA,  Gronov.        HousxoNfA, 

H.  purpurea,  L.,  var.  longrifolia,  Gray.        Hoastonia. 

Frequent  throughout  most  of  the  state.    Gooseberry  river,  lake  Superior,  Juni; 
St.  I/>uis  river,  Houghton;  lake  of  the  Woods,  Dawson;  and  thence  south  at  least  to 
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Chisago  coanty  (plentilul),  Upham,  lake  Pepin,  Mi88  Manning,  Blue  Earth  eoonty, 
Leiherg,  and  the  Upper  Minnesota  river,  Parry, 

H«  purpurea,  L.,  var.  ciliolata,  Oray.       Hoostonia. 

steams  county,  CampheU,   [Walhalla,  northeastern  Dakota,  ScoU.I 

VALERIANACEiE.       Valerian  Family. 

VALERIANA,  Toum.       Valerian, 

Y.  edulis,  Natt.       Yalerian. 

Dpper  Mississippi  river.  Parry;  Minneapolis,  Roberto;  lake  Pepin,  JfiM  If omiiiiff; 
Faribault,  Jfiss  Beane;  Winona  county,  Hohknger;  PiUmore  oounty,  Mn.  CarUr;  Steele 
county  (frequent),  Upham. 

[V.  sylvatica,  Banks,  probably  also  occurs  northward.] 

YALERIANELIiA,  Toarn.     (Fedia,  Gsrtn.)  Ck>BN    Salad. 

Lamb  Lettuce. 

Y«  chenopodifolla,  DC.    (F.  Fagopyram,  Torr.  &  Gray.)       Cora  Salad.* 
Lamb  Lettuce. 
Lake  Pepin,  Miss  Manning ;  eastern  Rice  county  (common),  Upham.       Soutbeaa^i^* 

Y.  radiata^  Dofresne.    (F.  radiata,  Michz.)       Cora  Salad.    Lamb  Lettuc 
iMpham.      Cannon  Kiver  Falls,  BIaM)s,SaiuU>erof.      Bare.      Southeast. 

DIPSACEiE.        Teasel  Family. 

DIPSACUS,  Toura.        Teasel . 

D.  syheatriSf  Mill.         Wild  Teasel. 

Lake  Pepin,  Miss  Manning,      Infrequent. 

COMPOSITiE.        Composite  Family. 

VERNONIA,  Schreb.       Iron-wekd. 

V.  Noveboracensis,  Willd.        Lon-weed. 

Upper  Mississippi  river,  Hou(/hton;    Hen nepln  county,  Herricli;  St.  Paul,  JS"eH€y,. 
Blue  Earth  county,  Lcibtrg,       Southeast. 

V.  fasciculata,  Michx.        Iron- weed. 

Common  throu^'h  tlie  south  half  of  the  state  and  in  the  Bed  river  valley,  Upham.^ 

LIATKIS,  Schreb.         Button  Snakeroot.     Blazing-Star,     Ga 
Feather. 

L.  squarrosa,  Willd.        Blazing-Star. 

Connuon  through  the  south  part  of  the  state  ;  extendlng.uorth  to  the  upper  Missis- 
sippi river,  (JarrUun. 

[L.  squarrosa,  VVilkl.,  var.  intermedia.  DC.  (heads  narrow  ;  bracts  of  the  Involucre 
erect  or  little  spreading,  less  prolongeJ),  probably  also  occurs  hi  this  state,  according 
to  Gray's  Syiioiitic<(l  Flora  <>f  y.  a.] 
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L.  cylindraoea,  Michx.       Button  Snakeroot    Bladng-Star. 

Common,  or  frequent,  through  the  south  half  of  the  state ;  eztendinft  north  to  the 
upper  Mississippi  river,  Houghton^  Garrteon,  and  Fergus  Falls,  Leonard, 

L.  scariosa,  Willd.       Blazing-Star.    Gay  Feather. 

Gommon,  often  abundant,  through  the  south  half  of  the  state,  being  the  most  plen- 
tiful speeies  southwestward ;  also  common  in  the  Bed  river  valley,  espeeially  north  of 
Sand  Hill  river  and  along  the  old  Pembina  trail,  Upham;  extending  northeast  to  the 
upper  Mississippi  river,  Houghton,  (A  remarkable  form  of  this  species,  bearing  the 
beads  at  the  end  of  leafy,  ascending  branches,  2  to  6  inches  long,  was  found  in  a  bog 
near  Mankato  by  If  r.  Ldberg.  White-flowered  specimens  have  been  collected  by 
ifr.  W,  H.  KeXUy,  at  Dellwood,  White  Bear  lake,  Ramsey  county.) 

L*  spicata,  Willd.       Blazing-Star. 

Uake  Pepin,  JIfiss  Manning;  Minneapolis,  KoMubt;  Anoka  county,  also  New  Uim, 
Juni;  Blue  Earth  county,  Xieibera,  Oedge;  Kandiyohi  county,  Upham;  Fergus  Falls, 
Ijeonard.      Less  frequent  than  the  last  and  the  neict       tk>uth. 

Ij«  pycnostachya,  Michx.       Blazing-Star. 

Gommon  through  the  south  half  of  the  state ;  very  abundant  in  the  Red  river  valley 
in  Clay  and  Norman  counties,  but  rare  or  infrequent  north  of  Sand  Hill  river.  Upham. 
TThls  species  is  three  weeks  earlier  in  flowering  than  L.  scarlosa,  and  prefers  moister 
^roand. 

li.  punctata,  Hook.*       Blazing-Star. 

Generslly  common  on  the  drier  portions  of  the  prairie,  in  the  west  part  of  the  state, 

extending  east  to  Martin  county,  Cratty,  Saint  Peter,  (Ted^e,  and  the  St.  Croix  river, 

JSwezey;  but  infrequent  north  of  the  Sand  Hill  river ;  seen  in  Kittson  county  only  at  the 

Itidge,  twelve  miles  east  of  Saint  Vincent,  Uphamt  Dauwm;  also  found  at  Pembina, 

^avard. 

KUHNIA.  L.        KuHNiA. 

K.  eupatorioideSy  L.       Kuhnia. 

Frequent,  or  common,  through  the  south  part  of  the  state;  Goodhue  county.  Sand- 
berg;  Hennepin  county,  Herrick;  Blue  Earth  county,  Leiberg;  common  southwestward 
Oeaves  broadly  lanceolate,  deeply  toothed),  Upham;  extending  northwest  to  Devil's 
lake,  Dakota.  Qeyer. 

K.  eupatorioldeSy  L.,  var.  corymbulosa,  Terr.  &  Gray.f       Euhnia. 

Prairies  and  plains,  Illinois  to  Dakota  and  Nebraska,  and  south  to  Alabama  and 
Texas,  Chray^e  Synoptical  Flora  of  N.  A,]  therefore  doubtless  in  southern  and  western 
Minnesota. 

*  LiATRis  PUNcrATA,  Hook.  Stcms  8  Inches  to  8  feet  high,  from  a  thick,  knotted, 
fusiform  root,  glabrate,  leafy  to  the  top;  leaves  linear,  rigid,  strongly  punctate  on  both 
Bides,  glabrous  or  their  margins  somewhat  cillate,  lower  ones  3  to  5  inches  long,  slightly 
3-oerved,  l  to  3  lines  wide,  pungently  acute;  heads  in  a  dense  spike,  4  to  10  inches  long, 
4-  to6-flowered  ;  flowers  reddish-purple;  scales  of  the  cyllndraceous  Involucre  oblong, 
strongly  punctate,  Imbricated,  appressed,  with  mucronate,  acuminate,  rather  spread- 
log  tips,  margins  wooUy-ciliate;  bristles  of  the  pappus  about  30,  purplish  or  white, 
rery  plumose  ;  achenla  hairy.    Porter  and  CouUer*8  Flora  of  Colorado. 

tKuHKiA  suPATOBioiDas,  L.,  var.  COBTMBULOSA,  Torr.  &  Gray.     A  foot  or  two 
high,  stouter,  somewhat  cinereous-pubescent  or  tomentulose  :   leaves  rather  rigid  and 
sessile,  from  oblong  to  lanceolate,  coarsely  veiny  :  heads  rather  crowded.    Oray*8  Syn- 
optical Flora  of  N.A. 
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BUPATOBIUMy  Toam.       Thoeouohwort.    Bohebet. 

B.  purparetun,  L.       Joe-Fye  Weed.    Trampei-weed. 
Oommon  throughout  the  state . 

ES.  purpureuiii,  L.,  var.  maculatuni,  Darl.*       Joe-Pjre  Weed.     Tram- 
pet-weed. 
Frequent,  or  oommon,  throughout  the  state. 

£•  alttssimam,  L.       Tall  Boneeet. 

Lapham.        Goodhue  oounty,  Scmdberg;    Blue  Earth  eounty,  Leiberg,  Qedgt, 
Baro.      South. 

B.perfoliatimiy  L.       Thoroaghwort    Boneeet. 

Oommon,  or  froqueut,  through  the  south  half  of  the  state ;  upper  Mississippi  river, 
Oarriaon ;  less  frequent  farther  north  to  the  lake  of  the  Woods,  Dawaon.  Well  known 
as  a  bitter  tonlo. 


£.  serotinum,  Michz.       Thorousrhwort 

Lapham,      Todd  eounty  (frequentX  Uphamf  Martin  eounty,  and  Emmet  eoanty* 
Iowa  (common),  CraUy,      South. 

£•  a^reratoideSy  L.  f.       White  Snake-root. 

Oommon,  or  frequent,  throughout  the  state.  # 

PETASITBS,  Toum.    (Nardosmia,  Cass.)       Sweet  Coltsfoot. 

P.  safirittata,Oray.t    (N.sagittata,  Hook.)       Sweet  Coltafoot.  

Red  river  valley  near  Saint  Vincent  (in  a  "low  damp  thicket ;  in  full  bloom  in  t^^*^* 
first  week  of  May  ;  seed  nearly  ripe,  June  4 ;  flower  with  an  odor  like  that  of  Crataegiff^^ 
white,  tinged  with  purple'*).  Dawson;  also  on  Roseau  river,  Scott.     Rare.     Nortbwe^^^^ 

[P.  palmata.  Gray,  (N.  palmata,  Hook.)  probably  also  occurs  in  Minnesota.] 

TUS8ILAGO,  Toum,       CJoltspoot. 

T,  Farfara,  L.        Coltsfoot    *' Ginger-root,'' 

Northeastward,  "much  used  as  a  cough  medicine,"  Clark;  lake  Pepin,  MiM 
ning. 

ADENOCAUI^ON,  Hook.       Adbnocaulon. 

A.  bicolor,  Hook.        Adenocaulon. 

Stearns  county,  Oarri8on.      Rare.       North. 

ASTER,  Toum.       Starwort.    Aster. 

A.  corymbosuSy  Ait.        Aster. 

Hennepin  county,  Roberts.    fNorth  of  lake  Superior,  AgasHz.]       Infrequent. 

A.  macrophyllus,  L.        Larfire-leaved  Aster. 

Abundant  north  of  lake  Superior,  Roberts;  lake  of  the  Woods,  Dawson ;  upper 


*£uPATORruM  PUBPUBEUM,  L  ,  var.  MACULATUM,  Darl.    Common  in  open  groun 
3  or  4  feet  high,  often  roughlsh-pubescent :    stem  commonly  purple,  striate  or  sulcate 
leaves  somewhat  rugose,  3— 5-nate  :  Inflorescence  more  compact  and  depressed.    .   . 
.    .    The  most  widely  distributed  form.     Oray's  Synoptical  Flora  of  N .  A. 


+  PKTA8ITE8  SAGiTTATA,  Gray.    Lcavcs  from  deltoid-oblong  to  reniform- 
from  acute  to  rounded-obtuse,  repand-dentate,  very  white-tomentose  beneath,  whe 
full  grown  7  to  10  inches  long  :    heads  short-racemose,  becoming  corymbose  :    ligul 
equalling  or  shorter  than  the  disk.    Gray's  Syjwptical  Flora  of  N.  A. 
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MtaiaBlppi  river,  Oairri9on ;  TOdd  andOrow  Wing  eoimtles  (eommon),  Upham;  White 
Besr,  Bamfey  eomity,  81immon»,      North  and  east 

A.  serloens,  Vent.       Silky  Aster. 

Oommon  Ihrough  the  south  hall  of  the  state,  and  frequent  in  the  Red  river  valley, 
Upham ;  extending  northeast  to  the  upper  Mississippi  river,  Oarri^onf  and  the  mouth 
of  Bainy  river,  if o^oun. 

A«  iiatensy  Ait.       Aster. 

Upper  Mississippi  river,  Ckurriwm  Fergus  Falls,  Leonard;  Douglas  county,  Mn, 
Terry;  Anoka  county,  Jutif;  Blue  Earth  county,  Oedge.      Infrequent      South. 

A.  laevis,  L.       Smooth  Aster. 

Frequent,  or  oommon,  in  both  var.  ladvlgatus  and  var.  oyaneus,  of  Gray's  ManwU, 
through  the  south  half  of  the  state  and  in  the  Bed  river  valley ;  extending  northeast  to 
Crow  Wing  county,  Upham, 

JLm  azureuSy  lindl.       Azure  Aster. 

Prairies  of  the  Blue  Earth  river,  Geyer;  Goodhue  county,  Sandherg;  Minneapolis, 
Tir<nifi0,  RoherU;  Douglas  county,  Mrs,  Terry.      South. 

JL.  Shortii,  Boott.       Short's  Aster. 
Lapham.      Bare.      Southeast. 

A.  undolatiis,  L.       Wavy  Aster. 

Lapham.  Douglas  county,  Mrs.  Terry;  Blue  Earth  county,  CMge.  Infrequent. 
South. 

A.  cordifolius,  L.       Heart-leaved  Aster. 

Common  in  woods  through  the  south  half  ef  the  state,  and  in  the  Bed  river  valley ; 
only  reported  northeastward  by  Juni  at  Little  Marals,  lake  Superior. 

A.  nasrittifolius,  Willd.        Arrow-leaved  Aster. 

North  of  lake  Superior  (abundant),  Roberts^  Juni;  Douglas  county,  3fr<.  Terry;  falls 
of  the  St.  Croix,  Parry;  Minneapolis,  RoherU;  lake  Pepin,  Miss  Manning;  Minnesota 
river,  Oeyer;  Emmet  county,  Iowa  (common),  CraUy;  and  westward  into  Dakota,  Gray's 
SynopHeal  Flora  <tf  N.  A, 

A.  Drammondil,  Lindl,*       Drummond's  Aster. 

Open  grounds  and  border  of  woods,  Illinois  and  Minnesota  to  Texas.  Forms  pass 
into  A.  sagittifolius.    Oray*8  SyrhopHeal  Flora  of  N.A. 

A.  eriooides,  L,  var.  yillosaSy  Torr.  &  Gray.       Heath-like  Aster. 
Blue  Earth  county,  Oedge,      South. 

A.  maltiflorus,  Ait.       Many-flowered  Aster. 

Common,  often  abundant,  through  the  south  half  of  the  state  and  in  the  Bed  river 
valley ;  extending  northeast  to  Todd  and  Grow  Wing  counties  (common),  Upham, 

A.  duniosus,  L.       Aster. 

Lake  Pepin,  If  iM  Manning;  Blue  Earth  county,  Qedge.     Infrequent.      Southeast. 

A*  Tiniineus,  Lam.  (k,  Tradescanti,  in  Gray's  Mantial,)       Aster. 

Lake  Pepin,  Mias  Mannitng;  Douglas  county,  Mrs.  Terry;  common  southward  and 
westward,  Juni^  Upham. 

•ASTKB  Dbujim ONDii,  Lindl.  Pale  with  a  fine  and  mostly  soft  cinereous  pubes- 
cence ;  leaves  from  cordate  to  cordate-lanceolate  and  mostly  on  margined  petioles,  or 
the  small  uppermost  lanceolate  and  sessile  by  a  narrow  base,  obtusely  or  acutely  ser- 
rate (the  large  4  inches,  smaller  about  an  inch  long),  sometimes  scabrous  above  :  bracts 
of  the  involucre  acute  or  acutish;  rays  violet-blue  or  paler,  3  te  6  lines  long.  Oray's 
Synoptical  Flora  of  N.A. 
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A.  Tradescantiy  L.*       Trade8cant*8  Aster.  I  a. 

Op«u  grounds,  Canada  to  Virginia,  Illinois  and  Saskatchewan.     Nearly  allied  with         |       ^ 
the  two  preceding  and  the  two  following  species.    Oray'8  Synoptical  Flora  of  N,A. 

A^diff^suSy  Ait.    [k.  miBer ^m  Manual.)       Aster. 

TbroughOQt  the  state.   Common  north  of  lake  Superior,  and  at  Mlnneapoli?,  Rob-         |  A. 
ertf;  lake  of  the  Woods,  Dawson;  Todd  county,  Upham;  St.  Croix  river.  Parry;  Good- 
hue county,  Sandberg;  Blue  Earth  county,  Letberg;  Emmet  county,  Iowa,  Oratty. 

A.  paniculatus.  Lam.    (A.  simplex,  and  A.  tenoifolius,  partly,  in  Manual.)         |  ^^ 
Panicled  Aster. 
Common,  or  frequent,  throughout  the  state ;  especially  plentiful  westward.  I  33r 

A.  polyphylluSy  WiUd.t    (A.  tenaifolius,  partly,  in  Manual,)       Aster.  |  i. 

Notes  of  A.  t^nuifoUus,  as  described  in  Qray's  Manual,  probably  belonging  in  part 

to  A.  polypbyilus,  are  as  follows  :  upper  Mississippi  river,  Houghton;  Fergus  Falls.  ■  to. 

Leonard;  Douglas  county,  Mrs,  Terry;   Wadena  and  Todd  counties,  Uphcun;  Blue  |    -j 

Earth  county,  Leiberg;  Emmet  county,  Iowa  (rare),  Cratty. 

•    Ml.? 
A.  salicifolius.  Ait.    (A.  cameus,  in  Manual.)       Aster.  ■  yg 

Douglas  county,  Mrs,  Terry;  Lac  qui  Parle,  Upham;  Anoka  coanty,  Juni.     [Also  w-jn. 

northwest  to  the  Saskatchewan  river  and  eastern  Montana,  Gray's  SynopUeal  Flora  ^"^^ 

0/  N.  A.] 

A.  jonceus.  Ait.    (A.  sestivus,  in  Manual)       Aster. 

Throughout  the  state,  hut  infrequent.     Blue  Earth  county,  Leiberg;  Goodho^ 
county,  Sandberg;  Anoka  county,  Juni;  Douglas  county,  Mrs.  Terry;  Pembina,  Nce- — 
vard.    [North  of  lake  Superior,  Agassiz,} 

A.  loDgifolius,  Lam.t       Long-leaved  Aster. 

This  species  (not  the  one  so  named  in  Gray's  Manual,  which  Is  the  next ;  mo 
nearly  related  with  A.  junceus)  doubtless  occurs  in  northern  Minnesota. 

A.  Novi-Belgii,  L.  (Including  A.  longifolius  of  Gray's  Manual)        Ne 

York  Aster. 

Spirit  lalce,  Iowa.  Oeyer;  Blue  Earth  county,  Oedge;  southwestward  (frequent),...- 
Juni  I  Douglas  county,  Mrs.  Terry  ;  Fergus  Falls,  Leonard ;  upper  Mississippi  river,^ 
Oarrison ;  Pembina,  Havard. 


*  ASTEB  Tradescanti,  L.  Stem  slender,  2  to  4  feet  high,  with  numerous  erect  or 
ascending  brancbes  and  branchlets  :  leaves  lanceolate  or  linear,  slightly  serrate  or  en- 
tire, thinnish  :  small  heads  numerous,  corymbosely  or  somewhat  raoemosely  paniculate 
[the  most  notable  distinction  from  A.  vimineus] :  only  two  or  three  lines  high  :  bracts 
of  the  involucre  linear,  acuclsh,  partly  green  at  tip  and  down  the  back  :  rays  white,  or 
sometimes  tinged  with  lilac,  only  about  2  lines  long.    Oray*8  Synoptical  Flora  of  N.  A. 

tASTKR  POLYPHYLLUB,  WlUd.  Mostly  tall  (4  or  5  feet  high),  with  virgate  branches, 
glabrous  :  cauline  leaves  narrowly  lanceolate  or  linear  (4  or  5  inches  long,  quarter  to 
half  inch  wide) ;  those  ot  flowering  branchlets  small  and  subulate-linear  :  heads  pan- 
iculate (4  lines  high):  Involucre  nearly  hemispherical;  involucral  bracts  lanceolate- 
subulate,  outer  successively  shorter,  rather  rigid,  with  green  nearly  erect  tips;  rays 
numerous,  bright  white,  disposed  to  turn  rose-purplish,  4  lines  long  :  akenes  minutely 
pubescent.    Gray's  Synojttical  Flora  of  N.  A . 

X  Aster  loncjifolius,  Lam.  A  foot  to  a  yard  high,  glabrous  or  pubescent,  leafy  : 
leaves  elongated-lanceolate  to  linear-lanceolate,  entire  or  sparingly  serrulate,  3  to  7 
inches  long,  tapering  to  both  ends  :  involucre  4  to  5  lines  high,  little  or  not  at  all  imbri- 
cated ;  its  bracts  all  of  nearly  equal  length,  some  looser,  outermost  not  rarely  quite 

herbaceous:  rays  3  or  4  lines  long,  violet  or  purplish,  rarely  almost  white 

Low  grounds  or  along  streams,  Labrador  to  Montana,  Slave  Latte,  south  to  Canada  and 
N.  New  England     Gray'a  Syn<>},tical  Flora  of  y.A. 
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.  puniceiu,  L.       Aster. 

Common  throagbout  the  state,  excepting  northwestward;  extending  to  Fergus  Falls, 
onord,  and  Into  Dakota,  Qray*»  Synoptical  Flora ;  but  not  obsenred  In  the  Bed  river 
Dey,  Up/kam. 

•  punicens,  L.,  var.  lucidulus.  Gray.  (var.  yimineas,  Torr.  &  Gray.) 

Aster. 
Frequent  In  the  south  half  of  the  state. 

•  prenanihoides,  Mahl.       Aster. 

ixqi^cim.  Oommon  In  the  ▼IclDity  of  Hesper,  Iowa,  adjoining  Hofoston  and  Fill- 
>re  counties,  Mrt,  Carter.      Southeast. 

.  eblongrifolius,  Natt.       Aster. 

Douglas  county,  Mrs,  Terry ;  Fort  Snelling,  Rolyerts ;  Mtnoeopa  falls.  Blue  Earth 
imty,  Upham ;  Pipestone  county,  Mrs.  Bennett,      South. 

[A.  amethystlnus,  Nutt.,  occurs  in  Iowa,  and  probably  also  In  Minnesota,  Arthur,] 

•  NoTse-^Vngliae,  L.       New  England  Aster. 

Minneapolis,  Twining,  Roberta ;  lake  Pepin,  Mias  Manning ;  common  at  Hesper, 
ira,  Mrs,  Carter ;  Blue  Earth  county,  Oedffe;  Bock  county,  Leiberg.  [Upper  Missouri 
"er,  Oeyer,  and  Saskatchewan,  Oray*s  Synoptieal  Flora  <tf  N.  A,]       South  and  west. 

•  modestus,  Lindl.*       Aster. 

Moist  woods,  Oregon  to  British  Columbia  on  the  Pacific,  and  east  to  Saskatchewan 
d  Pembina (Macoun),  Chray*s  Synoptical  Flora  of  A.  A.      Northwest. 

[A.  ORAMIKIF0IJU8,  Pursh.,  is  Bbiobbon  HTSflOPiFOLius,  Michx.,  m  Qray's  Syn- 
UtdlFlora  of  N.  A.,  and  will  be  found  accordingly  under  that  genus.] 

[A.  acuminatus,  Mlchx.,  should  be  looked  for  in  northern  Minnesota.] 

•  ptarmicoides,  Torr.  and  Gray.       Aster. 

Abundant,  or  oommon,  throughout  the  state.  [The  var.  lutescens.  Gray,  with  "rays 
te  yellow,  small,"  which  occurs  in  Manitoba  and  northern  Illinois  {Oray*s  Synoptieal 
araqfy.  A.),  will  probably  be  found  also  in  Minnesota.] 

•  angustus,  Torr.  and  Gray,       Aster. 

Lapham.       Clay  county,  in  the  Bed  river  valley,  Qedge,  determined  by  Watson. 
Northwest. 

« liiiariifoliuSy  L.     (Diplopappus  linariifolius,  Hook.)        Double-bristled 
Aster. 
Lapham,      Bare.      East. 

->  umbetlatus,  Mill.  (Diplopappas  ambellatas,  Torr.  &  Gray.)       Double- 
bristled  Aster. 
Throughout  the  state  :  abindant  northward,  common  or  frequent  southward. 

<•  umbellatus,  Idill.,  var.  pubeiis,  Gray.       Double-bristled  Aster. 

Lower  face  of  the  oblong-lanceolate  leaves  tomentulose-pubescent,  also  usually 
e  flowering  branchlets.— Saskatchewan  to  upper  Michigan .  Oray's  Synoptical  Flora 
y.A, 

*  AsTBB  MODBOTUS,  Lindl.  Merely  pubescent  or  glabrate :  stem  more  slender 
an  In  the  two  preceding  species,  2  feet  high  :  leaves  thinoish,  lanceolate  or  broader 
to  4  Inches  long),  sparingly  and  acutely  serrate  or  denticulate,  very  acute,  m'>stly  nar- 
wed  to  a  sessile  or  partly  clasping  but  not  auriculate  base:  heads  fewer  and  smaller 
an  in  the  preceding,  hemispherical,  numerous  and  usually  thyrsoidly  or  cymosely 
ngested  at  the  summit  of  tbe  simple  very  leafy  stem  :  bracts  of  the  involucre  less 
imerous,  loose,  and  more  or  less  herbaceoas  (or  somewhat  colored)  almost  from  the 
ise,  linear-attenuate,  all  equalling  the  disk  :  rays  numerous  and  narrow,  pale  blue  : 
fle-appendages  lanceolate  :  akenes  hirsute.    Qray*s  Synoptical  Flora  of  N,  A, 
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BBIGERON,  L.       Flsabahb. 

ES.  hyssopifolius,  Michz.  (Aster  graminifolios,  Pnnh.)       Fleabane. 

North  shore  of  lake  Superior,  Juni;  between  the  lake  of  the  Woods  and  Bed  riTer, 
Davraon,      North. 

£•  Canadensis  9  L.       Hone- weed.    Butter- weed. 
Common  throaghont  the  state. 

E.  divaricatus,  Michx.       D^arf  Fleabane. 

Open  grounds  and  river  banks,  Indiana  to  Minnesota,  Nebraska  and  Tetas.  Groy'i 
Synoptical  Flora  ofN»  A, 

£•  acris,  L.       Fleabane. 

North  shore  of  lake  Superior,  If  ocotm ;  doubtless  In  northern  Minnesota.  [Perbspi 
the  var.  Dbcebachbksib,  Bljtt,  which  has  a  similar  range  with  the  typical  speeiei 
Somewhat  glabrous,  or  even  quite  so  :  Involucre  also  green,  naked,  at  most  hirsute  00I7 
at  the  base,  often  minutely  visoldulous :  slender  rays  somewhat  slightly  exserted, 
sometimes  minute  and  filiform  and  shorter  than  the  pappus.  ....  North  shore  o( 
lake  Superior,  etc.    Qray*%  Synoptical  Flora  of  N.  A.] 

£.  bellidifolius,  Mahl.       Robin's  Plantain. 

Frequent  southward ;  extending  north  at  least  to  Isanti  eounty,  Upham,  and  CIsy 
county  and  Detroit,  Becker  eounty,  CMige, 

£ .  Philadelphicas,  L.       Common  Fleabane. 
Frequent,  occasionally  common,  throughout  the  state. 

£•  glabellas,  Nutt.       Fleabane. 

Goodhue  county,  Sandherg  ;  Red  river  valley  near  Saint  Vincent,  Datnon,  SaM. 
[Devirs  lake,  Dakota,  Cfeyer,]      West. 

C  annuus,  Pars.        Daisy  Fleabane.    Sweet  Scabioas. 

St.  Croix  Falls,  Miss  Field ;  Minneapoll«,  Miss  Butler;  lake  Pepin,  Mies  3f anniny; 
frequent  In  the  vicinity  of  Hesper,  Iowa,  adjoining  the  southern  boundary  of  Hooston 
and  Fillmore  counties,  Mrs.  Carter.  This  species  reaches  its  northwest  limit  in  lonUi- 
eastem  Minnesota  ;  it  was  not  observed,  though  carefully  looked  for,  throughout  the 
remainder  of  the  state. 

£.  strigrosus,  Mahl.        Daisy  Fleabane. 

Throughout  the  state;  common  southward,  infrequent  northward. 

[The  species  referred  to  the  genus  Diplopappus,  Cass.,  In  Gray's  Manual,  are  in- 
cluded under  Astbb  in  his  Synoptical  Flora  of  If.  A.. ;  and  in  this  catalogue  they  are 
placed  at  the  end  of  that  genus.] 

BOLTONIA,  L'Her.       Boltonia. 

B.  asteroides,  L'Her.  (Includrnf?  B.  glastifolia,  L'Her.)       Boltonia. 

Common  through  the  south  part  of  the  state  ;  extending  north  at  least  to  Miooe- 
apolis,  Williams,  Alexandria,  Jfre.  Terry,  Fergus  Falls, I/eo7uird,  and  Devil's  lake,  Da- 
kota, Gcyer.      South  and  west. 

GUTIERREZIA,  Lagasca.        Gutierrezia. 

G.  Euthaniia*,  Torr.  &  Gray.*       Gutierrezia. 

Red  river  valley  near  Saint  Viucent,  Scott,  determined  by  Watson,       West. 


♦  Gutierrezia,  Lagasca.  Heads  small  or  middle-sized, «-  to  90-flowered,  the  rays 
pistillate,  fertile,  the  disk-flowers  tubular,  perfect  and  fertile.  Involucre  varying  from 
narrowly  obconic  to  broadly  hemispherical,  the  scales  closely  imbricated  In  several 
series,  rigid,  and  with  greenish  herbaceous  tips.    Receptacle  naked.    Corollas  yelloWi 
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SOIilDAGO,  L.       GoLDSN-BOD. 

8.  bioolor,  L.       Golden-rod. 

Jjopham.      The  typieal  species  is  rare. 

S.  bioolor,  L.,  var.  oonoolor.  Gray.       Golden-rod. 

Common  on  rocks,  north  shore  of  lake  Superior,  BolHrUt  JwU ;  northwest  side  of 
MUIe  Lacs,  Upham ;  falls  of  the  St.  Croix,  Parry. 

8.  latifoliat  L.       Golden-rod. 

Common,  or  freqaent,  throughout  the  state. 

S.  ciesia,  L.       Golden-rod. 

Lake  Mlnnetonka,  RohcrU,  Herriek;  lake  Pepin,  Mim  Manmfing,       Infrequent. 
Southeast 

8.  pabemla,  Nntt,       Goldatt-rod. 

Lag^tam,  La  Saeur  county,  CMge ;  Pemhina,  Havard,  A  golden-rod  agreeing 
««ll,  except  as  to  geographical  limits,  with  the  description  of  this  species  in  Gray's  Jfon- 
iial,  is  common  on  dry  prairies  throughout  southern  Uinnesota,  extending  northeast  to 
Todd  and  Grow  Wing  counties,  Upham, 

8.  oliKinosa,  Nntt.    (S.  stricta,  in  Gray*8  Manual.)       Golden-rod. 

North  of  lake  Superior  (common),  RoherU ;  Anoka  county,  Junl;  St.  Croix  river, 
Farry ;  lake  Pepin,  Alias  MaimUno.      North. 

8.  speciosa,  Nutt.       Golden-rod. 

Minneapolis,  Roherts;  lake  Pepin,  MUs  Mannino ;   Blue  Earth  county,  Leiberg, 
South. 

S,  specioiia,  Nutt.,  var.  angustata,  Torr.  &  Gray.       Golden-rod. 
steams  county,  CcunpbtU ;  Emmet  county,  Iowa  (rare),  CraUy. 

S.  speciosa,  Nntt,  var.  rigridiuscala,  Torr.  &  Gray.       Golden-rod. 

A  form  of  the  var.  angustata,  growing  in  dry  open  places,  with  more  rigid  and 
roogher-edged  small  leaves.  Minnesota  to  Nebraska  and  Texas.  Orav*8  Synoptical 
Flora  of  jr.  A, 

S.  VirsTAurea,  L.,  var.  alpina,  Bigelow.       Golden-rod. 

Lapham.      North. 

[S.  humllis,  Pursh  (S.  Virgaurea,  L.,  var.  humills,  Gray),  and  S.  macrophylla, 
Virata  (S.  thyrsoldea,  B.  Meyer),  probably  also  occur,  with  the  preceding,  in  northeast- 
tn  Minnesota.] 

f  the  ray  oval,  oblong  or  linear,  of  the  disk  funnel-shaped,  5-toothed,  the  teeth  erect 
r  recurved.  Branches  of  the  style  in  the  ray-flower,  linear,  smooth,  the  stigmatlc 
.oes  extending  to  the  top ;  in  the  disk,  with  the  hairy  appendages  shorter  or  several 
Lmea  longer  than  the  stigmatic  portion.  Achenia  oblong  or  obconic,  terete  or  some- 
rliat  compressed.  Pappus  of  the  disk  composed  of  several  oblong  or  linear  chaffy 
calas.  or  reduced  to  a  lacerate  coroniform  border,  of  the  ray  similar  to  that  of  the 
.lak,  but  commonly  smaller  or  sometimes  obsolete.— Mostly  perennial  and  suflrutlcose 
ilants  of  North  and  South  America,  with  glabrous  and  often  resinous-dotted  or  var- 
ilabed  linear  and  entire  or  broader  and  denticulate  leaves. 

O.  EOTHAMi^,  Torr.  and  Gray.  Stems  6  to  16  inches  high,  numerous  from  a  woody 
Ad  much-branched  base,  striated ;  leaves  crowded,  narrowly  linear,  l  to  2  inches  long 
4  to  1  line  wide,  1-nerved,  minutely  scabrous,  punctate,  resinous,  and  sometimes  var- 
ilshed  ;  beads  in  little  clusters  forming  compound  corymbs  ;  involucres  scarcely  2  lines 
one  and  l  line  broad,  narrowly  obovate :  flowers  of  the  ray  2  to  5,  of  the  disk  3  to  6 ; 
pappus  of  9  or  10  obtuse  unequal  erose-denticulate  chaffy  scales,  a  little  shorter  than 
.he  aehenium.— Plant  growing  in  dense  tufts,  when  in  flower  forming  a  conspicuous 
rellow  round-topped  bushy  clump.  EaUm  in  Bot  Rep,  of  King's  Expl.  of  the  For' 
UethFaralUL 


76  TWELFTH  ANNUAL  BEPOBT. 

S.  rig^da,  L.        Gk)lden-rod. 

Abundant  through  the  south  half  of  the  state,  and  in  the  Bed  river  Talley,  extend- 
ing northeast  to  Grow  Wing  county,  Upham.  Usually  from  one  and  a  half  to  two  feet 
high  on  prairies,  where  it  most  abounds ;  but  from  three  to  life  feet  high  in  woods  and 
thickets. 

S.  Biddellii,  Frank.        Riddell's  Golden-rod. 

Mtnaeapolls,  WiUiami;  Bipidan  Baplds,  Blue  Earth  county,  Upham;  peatboxi, 
Blue  Earth  county,  Leiherg ;  common  in  Emmet oounty,  Iowa,  CraUy,      South. 

S.  ne^lecta,  Ton.  &  Gray.       Goldeo-rod. 
Lapham.      Infrequent.      Southeast. 

S.  patala,  Mahl.       Golden-rod. 
Lapham,      Infrequent.       Southeast. 

S.  juncea,  Ait.    (S.  arfifata,  yar.  junoea,  Gray,  in  Manual.)       Golden-rod. 

Common,  or  frequent,  throughout  the  state,  excepting  perhaps  near  its  south  side ; 
flowering  early. 

S.  Juncea,  Ait.,  var.  scabrella.  Gray.    (S.  argata,  var.  scabrella,  Ton.  A 
Gray,  in  Manual,)       Golden-rod. 
Rice  county,  Upham.      Probably  infrequent.       Southeast. 

S.  arguta,  Ait.    (S.  Mulilenberg:ii,  Torr.  &  Gray.)       Golden-rod. 
North  of  lake  Superior,  Juni.      Rare.      East. 

S.  rugrosa,  Mill.    (S.  altissima,  in  Manual,)       Golden -rod. 
Blue  Earth  county,  Oedge.      Infrequent. 

S.  ulmifolia,Muhl.       Golden-rod. 

Lapham.       Falls  of  the  St.  Croix,  Pa^.      Infrequent.       Southeast. 

S.  nem oralis.  Ait.        Golden-rod. 

Common,  often  abundant,  throughout  the  state. 

8.  nemoralis.  Ait.,  var.  incana.  Gray.*       Golden-rod. 

Plaios  of  Minnesota  and  Dakota  iNicollet,  etc.)  to  the  Rocky  Mountains  of  Mon- 
tana and  Colorado.    Qray's  Synoptical  Flora  of  N,  A. 

S.  radula,  Nutt.        Golden-rod. 

Blue  Earth  county,  Lelherg  ;  Stearns  county,  Campbell ;  Yellow  Medicine  coaoty 
(frequent),  Upham.       South. 

S.  Missouriensis ,  Nutt.        Golden-rod. 

Saint  Paul,  Kelley  ;  Minneapolis,  Twining,  RoherUi,  Simmons  ;  Martin  county,  and 
Emmet  county,  Iowa  (abundant),  Cratty  ;  high  prairies  towards  the  sources  of  the  Min- 
nesota river,  Oeyer  ;  Bed  river  valley,  Scott,      South  and  west. 

S.  Canadensis,  L.        Golden-i-od. 

Common  throughout  the  state.  [The  var.  procera,  Torr.  &  Gray,  probably  also  oc- 
curs in  Minnesota,  especially  northwestward.] 

S.  serotina,  Ait.,  var,  ^igrautca.  Gray.  (S.  serotina,  in  Manual.)      Golden- 
rod. 
Common,  or  frequent,  throughout  the  state. 


*SoLii)A(;«) NEMORALIS,  Ait.,  var.  INCANA,  Gray.  Dwarf,  a  spai\  to  a  foot  h\g^'- 
leaves  oval  or  oblong,  rigid,  more  or  less  cauescent,  sometimes  rather  strongly  serrate, 
sometimes  mostly  entire  :  racemiform  clusters  erect  or  the  lower  somewhat  spread- 
ing, collected  in  a  den.se  oblong  or  conical  thyrsus.     Oray's  Synoptical  Flora  of  N.'^- 
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serotinat  Ait.    (S.  gigantea»  in  3fa»iua2.)       Golden-rod. 
Common,  or  freqaent,throaghout  the  state,  especially  north  of  lake  Superior,  Rol>- 
ts,  and  In  the  Bed  river  valley,  Upham, 

.  lanceolata,  L.       Qolden-rod. 
Common  throoshont  the  state ;  abundant  In  the  Red  river  valley. 

»  ooddentalis,  Natt.*       Golden-rod. 

Sandy  soil.  Saint  Peter,  Nicollet  county,  Leiberg;  determined  by  Wateon  as  "prob- 
•ly"  this  species.      Infrequent.      Southwest. 

APIiOPAPPUS,  Cass.       Aplopaffub. 

..  splniilosiiSy  DCt       Aplopappus. 
Upper  Minnesota  river,  (^er;  Yellow  Medicine  county,  Upham,      Southwest. 

GRINDELIA,  Willd.       Gbindbua. 

f.  sqaarrosa,  Danal.t       Grindelia. 

Common,  or  frequent,  in  the  west  edge  of  the  state,  from  Bock  county,  Leiherg, 
id  Pipestone  City  to  Saint  Vincent,  Upham;  also  plentiful  on  the  quartztte  ridge  In 
rthem  Cottonwood  county,  Upham,      West. 

nk>i.iDAGO  0CCIDSNTALI8,  Nutt.  Smocth  ;  stems  2  to  3  feet  higb,  paniculately 
rymbose  at  the  summit,  leafy ;  leayes  linear-lanceolate,  obscurely  8*  to  6-nerved, 
nntely  scabrous  on  the  edges,  the  larger  ones  4  inches  long,  8  lines  broad ;  heads 
Jier  large,  pedicellate  in  many  small  corymbs,  broadly  obconic ;  luvolucral  scales 
i«ely  Imbricated  in  about  3  series,  oblong-llnCar,  the  straight  tipsgreenisb,  cillolate, 
uher  acute  ;  rays  16  to  25,  very  small ;  disk-flowers  loto  16 ;  achenla  pubescent.  Eaton 
Bot  Rep.  <tf  Kina*»  Expl.  of  the  ForiUth  ParcUUL 

tAPLOPAFFUS,  Cass.  Heads  solitary,  terminating  the  branches,  or  sometimes  co- 
Duboeely  or  splcately  clustered,  many-flowered,  rarely  several-flowered,  heteroga. 
»us  and  with  fertile  rays,  or  very  rarely  homogamous,  the  rays  being  wanting, 
volucre  Imbricated,  the  scales  with  or  sometimes  without  herbaceous  or  foUaceou  s 
is.  Receptacleflatorflattish,foveolate  or  alveolate-dentate.  Appendages  of  the 
rle-branches  triangular-lanceolate,  or  in  the  N.  American  species  more  commonly 
ungated  subulate.  Akenes  varying  from  turbinate  to  linear,  terete,  angled,  or  more 
less  compressed.  Pappus  simple,  of  copious  and  unequal  rigid  capillary  (scabrous 
almost  barbellate)  bristles.— Herbs  or  low  under-shrubby  plants,  of  various  aspect 
Id  foliage ;  with  yellow  flowers,  and  pappus  varying  from  tawny  to  reddish,  very 
rely  bright  white .  Leaves  alternate,  rigid.  Gray  in  Botany  of  California,  from  Proc. 
m.  Acad,,  vol  viii. 

A.  BP1NULOSU8,  DC.  Herbaceous,  canescent  with  a  soft,  minute,  woolly  pubescence  ; 
tma  many,  l  to  2  feet  higb,  corymbosely  branched  above  ;  leaves  small,  9  to  12  lines 
ig,  rigid,  pinnately  or  somewhat  bl-pinnately  parted,  segments  shori,  linear-subulate, 
leronate  with  a  shoit  bristle;  heads  small,  subgIobos<^,  terminating  the  numerous 
ftDchlets  ;  Involucre  shorter  than  the  disk,  scales  subulate-lanceolate,  mucronulate, 
bricated  in  3  or  4  series,  appressed,  canescent ;  rays  20  to 30 ;  corolla  of  the  disk  with 
ry  short  teeth  ;  pappus  pale  or  tawny,  short,  very  unequal ;  achenla  turbinate,  vil- 
18.    Porter  and  Coultcr^s  Flora  of  Colorado. 

tGBiNoaLiA,  Wiild.  Heads  many-flowered;  tbe  ray-flowers  generally  present, 
itillate.  the  ligule  elongated  ;  disk-flowers  perfect,  the  corolla  tubular-funnel-shaped, 
oothed.  Involucre  subglubose  or  hemisphei  ical,  the  scales  imbricated  in  many  rows, 
en  witb  squarrose  tips.  Receptacle  naked,  flat,  foveolate.  Style  with  lanceolate 
(pid  appendages  as  long  as  the  stigmatic  portion.  Achenlum  smooth,  oblong  or  ovate 
ne what  angled.  Pappus  of  2  to  8  smooth  rigid  deciduous  awns,  shorier  than  the 
»k-coro1  las.— Biennial  (?)>  perennial  or  suflruticose,  often  resinlferous,  Mexican  and 
>rth  American  plants.  Leaves  entire  or  serrate,  often  punctate,  the  cauline  ones  ses- 
e.    Heads  corymbed  at  the  ends  of  the  branches,  or  solitary,  mostly  rather  large. 

G.  8QUARB08A,  Dunal.     Glabrous  and  viscidly  resinous  ;  stems  herbaceous  from  a 
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£GBaNAGEA ,  Moencb.       Pubplb  Cohb-flowbb. 

£•  angustifoliay  DC       Narrow-leaved  Purple  Cone-flower. 

Abandant  south  and  soutliwett;  extending  north  to  Anoka  oounty,  Jtmi,  Stoftni 
eounty,  Campbett^  Grant  county,  RoberU,  and  Olay  county  (commonX  Upham.  (Dm 
club-shaped  stems,  six  to  nine  inches  high,  remain  standing  through  the  winter.) 

BUDBEGKIA,  L.       Cohe-flowbb. 

B.  laciniata,  L.       Cone-flower. 

Common,  or  frequent,  through  the  south  half  of  the  state  and  in  the  Bed  river  tiI- 
ley :  on  Boseau  river,  Dawson, 

B.  subtomentosa,  Parsh.       Cone- flower. 
Lapham,    Steams  county,  CkirriBon.      Southeast. 

B.  fairta,  L.       Cone-flower. 

Common,  occasionally  abundant,  throughout  the  state,  excepting  perhaps  north- 
eastward. 

LEPACHYS,    Raf.       Lbfachyb. 

£i.  pinnata,  Torr.  &  Gray.        Lepachys. 

Frequent,  in  some  places  abundant,  southward ;  extending  north  to  MiDoespoUi 
(common)  Roberta,  Steams  county.  Campbell,  and  in  the  Bed  river  valley  to  CIsy 
county  (common),  Upham,  and  Pembina,  Havard, 

L.  columnaris,  Torr.  &  Gray.*       Lepachys. 

Upper  Minnesota  river,  Oeyer;  near  Moorhead,  Leiberg,  and  Glyndon,  Clay  connty. 
Qedge;  Pembina,  Scott.       West. 

HELIANTHUS,  L.        Suhflowbr. 

H.  petiolariSy  Nutt.t       Sunflower. 

Dunes  at  Sand  Hill  river,  Garfield,  Polk  county  (lanceolate  leaves,  opposite  on  lower 
half  of  the  stem  ;  rays  about  12,  one  to  one  and  a  half  inches  long ;  dislc  dark-purple)^ 
Vpham.    West. 

H  aunuus,  L4    (H.  lenticulariB,  Dougl.)        Sunflower. 

Frequent  in  the  Red  river  valley;  Saint  Vincent,  Grand  Forks,  and  Norman  county, 
UpTutm.  West.  (Indigenous  throuR:hout  the  western  half  of  the  United  States; 
referred  to  H.  annuus,  L.,  the  cultivated  sunflower,  as  its  oilginal  and  typical  form,  by 
Gray  In  the  Botany  of  California  and  American  Journal  of  Science,  series  3,  xxv,245. 
"Gigantesque  forms  everywhere  commonly  cultivated,"  and  occasionally  adventiTe.) 

*Lbpacuys  columnabis.  Torr.  &  Gray.  Strlgose-scabrous,  branched  from  the 
base,  1  to  2  feet  high  ;  radical  leaves  usually  undivided,  spatulate-lanceoiate,  caullne 
ones  plnnately  parted,  the  upper  sessile,  segments  linear-lanceolate  or  oblong,  rigid, 
mucronulate,  entire,  rarely  somewhat  lobed  ;  disk  columnar,  longer  than  the  5  to 8  ob- 
long or  obovate-oval,  recurved,  yellow  rays  ;  chaff  with  woolly  tips.  Disk  1  Inch  or 
more  long,    l^oricr  and  Coxdter's  Flora  of  Colorado. 

tHELiANTHUS  PKTiOLAuis,  Nutt.  Stem  crect,  1  to  3  feet  high,  strlgose  or  Jiispid. 
branching  ;  leaves  scabrous,  alternate,  the  lower  sometimes  opposite,  ovate-lanceolate 
or  ovate,  entire  or  somewhat  repand-toothed,  3-nerved,on  very  long,  slender,  scabrous 
petioles;  peduncles  terminal,  naked,  bearing  solitary  (usually  large)  heads ;  scales  of 
the  Involucre  lanceolute,  acute  or  acuminate;  disk-flowers  pubescent  at  base  ;  acbenia 
villous;  pappus  of  two  chaffy  awns.  Heads  very  variable  In  size.  Porter  and  CouUer'i 
Flora  of  Colorado. 

tSee  description  of  IIkltakthus  annuus,  U,  on  next  page. 
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I.  ligidus,  Deaf.       Sunflower. 

Oommon  through  the  south  half  of  the  state  and  in  the  Bed  river  valley ;  one  to 
iree  feet  high  on  the  natural  prairie ;  persisting  as  a  troublesome  weed  in  wheat- 
elds  daring  the  first  two  or  three  years  of  cultivation,  there  growing  from  three  to  five 
Mt  In  hight. 

1.  laetiflonis,  Pers.       Sunflower. 

Martin  county,  CMgt;  Bine  Earth  county,  Leiherg;  Redwood,  Todd  (common), 
7adena  and  Polk  counties,  Upham;  Pembina,  Havard.      South  and  west. 

1.  occldentalls,  Riddell.       Sunflower. 

8t.  Croix  river.  Party;  plentiful  near  lake  Johanna,  Ramsey  county,  Roberts,  Her' 
ick;  lake  Pepin,  3fis8  Manning.      Infrequent.      Southeast. 

I.  Maxiiniliani,  Schrader.*        Sunflower. 

Oommon  in  the  south  half  of  the  state :  reaching  eastward  at  least  to  Minneapolis, 
rhere  it  is  plentiful ;  also  abundant  in  the  Red  river  valley ;  extending  northwest  to 
he  Saskatchewan  river  (Oray's  Synoptical  Flora  of  N,  A.),  Usually  from  nine  to  eigh- 
len  Inehes  high,  or  sometimes  three  to  Ave  feet,  on  the  natural  prairie ;  but  continuing 
s  the  most  troublesome  weed  in  wheat-fields,  where  it  commonly  grows  fonr  to  six  feet 
1  hlght  and  sometimes  eight  feet  or  more ;  folisge  dull,  grayish  green ;  flowers  showy, 
oeaslonally  double  (with  all  the  corollas  ligulate),  blooming  from  July  to  September. 
lie  most  noteworthy  member  of  this  genus  in  Minnesota.      West  and  south . 

Determined  by  Pro/.  Asa  Ortxyj  previously  supposed,  by  the  local  botanists  of  the 
Mite,  to  be  H.  gigantens,  L. ;  in  Dr.  Lapham's  catalogue,  it  appears  to  be  called  H.  to- 
lentosus,  Mlchx. ;  to  R.  I.  Cratty  and  J.  C.  Arthur  belongs  the  credit  of  obtaining  its 
oiteet  identification.  (See  Arthur's  Contributions  to  the  Flora  of  Iowa,  No.  Y ,  and  his 
ote  respecting  this  species  in  the  Botanical  QaxetU^  vili,  p.  339.  Dr.  George  Engelmann 
note  me.  Dec.  27, 1883 :  "  The  notice  in  the  Botanical  Ckuette  about  Helianthus  Maxi- 
itllan!,  wondering  that  it  was  found  so  far  north,  in  Minnesota,  is  foaoded  on  error. 
nie  species  comes  originally  from  the  upper  Missouri,  latitude  of  Minnesota,  and  has 
den  been  collected  In  Minnesota  also  by  me ;  but  extends,  like  many  prairie  plants. 
hroogh  many  degrees  of  latitude,  to  Texas.") 

9.  s^graniteas.  L.       Sunflower. 

Bt.  Croix  river.  Parry;  lake  Pepin,  Jfiss  Mannino;  Minneapolis,  Ttolning;  north  of 
ake  Superior,  Roberts;  and  northwest  to  the  Saskatchewan  river,  Gray 's  Synoptical 
floracfN,  A.      Infrequent.      JCaet  and  north. 

9.  gTPOSse-serratus,  Martens.        Sunflower. 

Moist  prairies,  Minnesota  river,  Oeyer;  abundant  in  Martin  county  and  in  Emmet 
Knmty,  Iowa,  Cratty;  lake  Pepin,  Jfiss  Mannino;  moist  land,  IClnneapolis,  and  Red- 

HXLiAKTHas  AKKX7U8,  L.  (H.  lenticularis,  Dongl.)  Annual,  scabrous  and  even 
ilspid;  stems  purple-spotted,  stout, 8  to  8  feet  high,  branching:  leaves  alternate, 
ivate,  acuminate,  coarsely  serrate,  8  to  6  inches'  long,  2  to  4  inches  brdad,  3-nerved  at 
he  base  and  suddenly  narrowed  into  a  petiole  nearly  as  long  as  the  leaf ;  uppermost 
saves  more  lanceolate;  heads  mostly  panicled,  pedunded, 24  to  t inches  broad ;  tnvo- 
Dcre  spreading ;  the  numerous  ovate  ciliate  abruptly  acuminate  scales  imbricated  in 
kboat  3  rows,  outer  ones  shortest ;  rays  20  to  24  [to  40],  large ;  chaff  of  the  flat  receptacle 
learly  as  long  as  the  purplish  disk-flowers,  ceneave,  carinate,  tricuspidate,  the  middle 
lolnt  much  the  strongest  and  dark-colored ;  achenla  finely  appressed-pubescent ;  pap- 
ms  of  two  lanceolate  chaffy  awns.  Eaton  in  BoU  Rep,  of  King's  Expl.  of  the  Fortieth 
"Parallel. 

*Heliakthu8  llAxiMiLiANi,  Schrad.  Stem  strigose-scabrous,  branched  ;  leaves 
kltemate  (those  of  the  branches  sometimes  opposite),  lanceolate,  entire  or  nearly  so, 
aperitig  to  each  end,  acuminate,  very  scabrous  and  often  canescent-strigose  on  both 
lides,  the  lower  petloled ;  scales  of  the  involucre  lanceolate-subulate,  much  attenuate, 
itrigose-canescent ;  pappus  of  two  lanceolate  slightly  fringed  chaffy  scales.  Arthur*8i 
Contributions  to  the  Flora  of  loxoa.  No.  V,  from  Torrey  and  Oray's  Flora  of  N,A, 
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wood,  Btearas  and  Pope  coantles  (common),  Upham;  less  frequent,  or  wanting.  In  the 
Red  river  falley ;  four  to  eight  feet  hlgli ;  leaves  dark  green,  coarsely  toothed,  witli 
intervals  varying  from  a  quarter  to  two-thirds  of  an  inch  between  the  teeth.      Soatb. 

H,  strumosus,  L.       Sanflower. 

Tlirough  the  south  half  of  the  state,  infrequent.  Douglas  county,  Ifrs.  Terry; 
New  (Jim,  Juni;  Blue  Barth  county,  Leiberg;  Minneapolis,  Twining,  Kaasubc;  lake 
Pepin,  Mia8  Manning,  [The  var.  mollis,  Torr.  &Gray,  probably  also  occurs  in  this  state.] 

H.  divaricatus,  L.       Sanflower. 

MiDDeapolis,  etc.  (common),  Roberta;  Saskatchewan  river,  Oray's  Synoptical  Flora 
of  N,  A.      South  and  west. 

H.  fairsutus,  Raf.       Sanflower. 

Minneapolis,  Twining,  Upham;    Worthington,  Nobles  county  (common),  FooU. 
South. 

H.  tracheliifolius,  Willd.       Sanflower. 

Frequent,  or  common,  throughout  the  state,  excepting  northeastward.  Minnespo- 
lis,  Roberts;  lake  Pepin,  M1$$  Mamning;  upper  Mississippi  river,  Gorrison;  Pemblss, 
Haoard;  Kice  (conunon),  Morrison  and  Polk  counties  (often  showing  forms  intermediate 
between  this  and  the  next,  partaking  of  the  characters  of  bothX  Upham. 

H,  decapetalus,  L.       Sanflower. 

LapTMm,  Anoka  oounty,  also  New  Ulm  (common),  Juni;  Steams  county,  etc, 
Upham,  [The  form  called  var.  frondosus,  in  Gray's  Manual,  has  been  observed  in 
Stearns  oounty  by  Garrison.] 

H.  tuberosus,  L.     (H.  doronicoides,  in  Manual.)        Sanflower,    (Onginal 

of  Jerusalem  Artichoke.) 

Throughout  the  state.  Minnesota  and  St.  Oroix  rivers.  Parry;  Bedwood  Falls,  Miu 
BuUer;  New  Ulm  (eommonX  Juni;  upper  Mississippi  river,  Oamrieon;  common  in  Uie 
valley  of  the  St.  Louis  river  and  northeasterly,  Clark;  extending  northwest  to  the  Sas- 
katchewan river,  Gray's  Synoptical  Flora  of  N.  A, 

H.  tuberosus,  L.,  var.  subcauescens.  Gray.       Sanflower. 

Mostly  dwarf  (about  two  feet  high),  comparatively  small -leaved,  rough -hispldalooi 
or  scabrous,  but  the  lower  face  of  the  leaves  whitish  with  soft  and  line  pubescence.- 
Plains  of  Minnesota,  Dakota,  etc.,  KennicoU,  Coues,  TTard,  sometimes  with  well-de- 
veloped tubers.    Gray's  Synoptical  Ftora  of  N.  A, 

COREOPSIS,  L.       TiCKSEED. 

€•  lanceolata,  L.       Tickseed. 
Lapham,      Bare.      Southeast. 

■C,  tinctoria ,  Natt.*       Tickseed. 

Low  ground,  Saskatchewan  and  Minnesota  to  Louisiana,  Texas  and  Arizona.  Gray's 
SyrwpticaX  Flora  of  N,A, 

<:;.palmata,  Nutt.        Tickseed. 

Common  through  the  south  half  of  the  state;  extending  north  to  the  upper  Missis- 
sippi river,  HouyTiton,  (Tarrfoon,  and  northwest  to  Winnipeg,  Gray's  Synoptical  Fl(^(i 
cf  N.A, 

^GOBSOPSis  TiNCTORii.,  Nutt.  Annual :  glabrous,  2  or  3  feet  high:  leaves  opposite; 
radical  and  some  lower  cauline  leaves  2-pinnately  divided  into  lanceolate  or  linear 
divisions ;  upper  with  3  to  7  linear  divisions  :  outer  involucre  short  and  close  :  rayefro"^ 
half  to  three-fourths  Inch  long,  sometimes  base  only,  sometimes  nearly  all  crimson- 
brown  :  akenes  oblong,  thinnish,  moderately  incurved,  wingless  ;  pappus  none  or  an 
obscure  border.    Gray's  Synoptical  Flora  of  N.  A . 
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C  aristosa,  Michz.       Tickseed. 

Anoka  county,  Juni;  peat  bogs.  Blue  Barth  eounty,  Leiberg.     Infrequent.     South. 

C.  trichosperma,  Michz.       Tickseed  Sunflower. 
Lapham,      Saint  Paul,  KeUey.      Southeast. 

BIDENS,  Toam.        Bub-Mabioold. 

B.  firondosa,  L.        Common  Beggar^ticka,    Stick-tight. 
CommoD,  or  frequent,  throughout  the  state. 

B.  Gonnata,  Muhl.        Swamp  Beggar-ticks. 

Lapham,      Blue  Barth  county,  Leiherg;  Minneapolis,  lioberts.  '  South. 

B.  cemaa«  L.       Smaller  Bar-Marigold. 

Common  north  of  lake  Superior,  BobtirU,  and  at  Olenwood,  Pope  county,  TJpham; 
Meams  county,  CampMX;  Anoka  county,  also  New  Ulm,  Jimi;  Bamsey  county,  KeUey ; 
lake  Fepln,  If  its  Mamwlno;  Nobles  county*  Leiberg;  not  common  southward,  nor  In 
the  Bed  river  valley. 

J^  ehiysanthemoides,  Michz.       Larger  Bur-Marigold. 
Common  throughout  the  state. 

B.  Beckil,  Torr.        Water  Marigold. 

St.  Croix  river  to  the  sources  of  the  Mississippi,  HouohUm;   lake  of  the  Woods, 
i;  Minneapelis  (oommon),  BoberU,       Probably  frequent  throughout  the  state. 


I>YSOI>IA,  Cav.       Fbtid  Mabioold. 

D.  chrysanthemoides.  Lag.       Fetid  Marigold. 
Nobles  county,  Xeiberg.      Infrequent.      South. 

GAUiliABDIAy  Fougerouz.       Gaillabdia. 

6.  aristata,  Pursh.*       Gaillardla. 

Lapham,      Bed  river  valley,  in  Clay  eounty,  Otdge,  Marshall  county,  WineheU,  and 
Sahit  Vineent,  SeotL      West. 

*Oaillaxdia,  Fougeroux.  Heads  many-flowered,  radiate ;  rays  neutral,  deciduous, 
ly-nerved,  the  apex  trifld ;  disk -flowers  perfect,  the  tube  short,  the  6-cIeft  limb  his- 
pid with  articulate  usually  colored  hairs.  Beceptacle  convex,  usually  flmbrillate.  In- 
volncral  scales  in  two  or  three  series,  from  a  rigid  base,  running  into  a  leafy  appendage 
leager  than  the  disk.  Branches  of  the  style  terminated  by  a  long  awl-shaped  hispid 
appendage.  Achenia oblong  or  inversely  pyramidal,  villous.  Pappus  of  6  to  lo  mem- 
branous or  hyaline  scales,  the  midnerve  produced  into  a  slender  awn.— North  American 
kerbe  more  or  less  pubescent  or  glandular.  Leaves  alternate,  the  lower  ones  petioled 
and  often  lobed,  the  upper  sessile  and  entire.  Heads  on  long  naked  peduncles.  Bays 
yellow,  often  safTroii-colored  or  brownish-purple  at  the  base.  Disk-flowers  yellow  or 
vtolet.    Bot.  Rep.  qf  King's  Expl.  of  the  Fortieth  Parallel. 

O.  ARiSTATA.  Pursh.  PercuDlal,  villous-pubescent  or  almost  tomentose  with  Jointed 
kairs ;  stem  simple  or  branched,  i  to  2  feei  high  ;  leaves  minutely  punctate ;  radical 
•ad  lower  ones  lanceolate,  tapering  into  slender  petioles,  sinuate  pinnatifld  or  coarsely 
toothed,  minutely  serrate  or  nearly  entire  ;  the  uppermost  linear  or  oblong- lanceolate, 
SMsile,  usually  dilated  at  the  base  and  partly  clasping ;  heads  large,  i%  to  2%  iDcbes  in 
Aameter«  including  the  rays ;  involucre  hirsute  ;  corollas  of  the  disk  with  short,  broadly 
sabolate  teeth,  of  a  rich  brownish -purple  or  maroon  color ;  rays  lo  to  18,  crowded, 
ilODgated -cuneiform,  deep  yellow;  chafT  of  the  pappus  6  to  8,  broadly  lanceolate  ;  Am- 
Irllle  of  the  receptacle  few,  aristaeform,  slender,  distinct,  not  dilated  at  the  base,  2  to 
8  times  the  length  of  the  nearly  smooth  achenia.  Porter  and  CoulUr*8  Flora  of  Colorado. 
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G  •  pinnatifida ,  Torr.*       Gaillaidia. 

Red  river  prairie,  Dawmm,  West  (mostly  southwest).  [Perhaps  more  eoireeOi 
referable  to  the  preceding  speeles.] 

HELENIUM,  L.        Snbbzb-wbbd. 

H.  autumnale,  L.       Sneeze- weed. 

Common  through  the  south  half  of  the  state  and  In  the  Red  river  valley ;  eitendiig 
northeastward  at  least  to  the  upper  Mississippi  river,  Garrison. 

ANTHBMIS,  L.       Ghaxokilb. 

A.  Cotula,  L.  (Maruia  Cotuloj  DC.)       May-weed.    Dog  Fennel, 

A  oommon,  often  abundant,  weed  in  the  southern  two-thirds  of  the  state :  lea8  fre- 
quent in  clearings  of  the  forest  fariher  uorth ;  also  less  common  westward,  and  aeini 
f^om  Ada  northward  in  the  Bed  river  valley.  ^ 

A,  nobiliSt  L.        (harden  Chamomile, 
Adventive,  Beaver  Bay.  J%mi, 

AGHIIiliEA,  Vaill.       Yarrow. 

A.  Millefoliuniy  L.       Common  Yarrow  or  Milfoil. 

Common  throughout  the  state.  The  following  notes  describe  this  species  oo  tiis 
north  shore  of  lake  Superior :  "Abundant  ail  along  the  shore,  forming  a  fringe  of  wbtts 
Just  on  the  line  between  the  forest  trees  and  the  waves :  was  not  found  in  other  sitoft- 
tions."  Juni. —**The  rose-colored  variety  occurs  sparingly,  showing  all  shades.of  eslor 
from  white  to  a  quite  deep  pink."   RolterU. 

CHRYSAKTI£EMUM,  Team.       Ghrtbanthbuum. 

C.  Leucanthemum^  L.  {Leucanthemum  vulgare.  Lam.)        Ox-eye  Daisy,    If  Aife- 
iceed. 

Lake  City,  MiM  Manning;  Stillwater,  MieeFiOd;  Mankato,  Prof .  Betrhdolt;  Mis- 
neapolis  (frequent),  RoberU;  Saint  Cloud,  Campbell;  upper  Mississippi  river,  (TorriMS. 
Rare  or  local ;  inclined  to  spread  ,*  an  abundant  and  pernicious  weed  in  states  fartlier 
east. 

TANACETUM,  Toum.       Tansy. 

T,  vulgare,  L.        Common  Tansy, 

Adventive  :  lake  Pepin ;  Qoodhue  county  ;  Minneapolis ;  Blue  Earth  county ;  Ba- 
"     met  county,  Iowa. 

T.  Huronense,  Nutt.        Lake  Huron  Tansy. 

Upper  Mississippi  river,  Qarrison.       Infrequent.       North. 

ARTEMISIA,  Toum.       Wormwood. 

A.  glauca,  Pall.t        Wormwood. 

Saskatchewan  and  Minnesota,  Drummond^  Nicollet,  Kcnnicott.  {Oray^s  Syiwpt^^ 
Flora  of  N.  A.) 

*6aillardia  piicNATiFiDA,  Tofr.  Percnuial,  canescent ;  stems  8to  12  inches bi8*i« 
branching  ;  leaves  sessile,  pinnatifid,  the  racbis  and  remote  lobes  linear;  heads  rsther 
small;  involucre  in  about  two  series,  nearly  equal  to  the  disk  ;  rays  deeply  3-cle(t ;  cbaS 
of  the  pappus  lanceolate  ;  flmbrillae  of  the  receptacle  arlstaeform,  slender,  sparse, lonfjw 
than  the  achenla.  Porter  and  CoulUr's  Flora  of  Colorado,— A  showy  flower ;  heads  1 W 
2  inches  broad  ;  rays  yellow,  or  purple  toward  the  base  ;  disk-flowers  purplish  :  left*«* 
1 10  3  inches  long.    Hot.  Rep.  of  King's  Expl.  of  the  Fortieth  Parallel. 

t  See  description  of  Artemisia  glauca,  Pall.,  on  next  page. 
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IL.  dracuncnloides,  Parah.       Wormwood. 

Oommon  through  the  south  half  of  the  state,  and  iirohably  oeourring  also,  but  less 
bv^iiently,  in  the  Red  river  ralley ;  extending  northeast  to  Crow  Wing  and  Todd  coun- 
ktoa,  Upham, 

a^  liorealis,  Pallas.       Wormwood. 

Uliper  Mississippi  river.  GarHsoa.  North.  TProbably  the  var.  Wobmskioldii, 
iaaa.,  which  is  taller,  lo  to  16  inches  high,  with  more  numerous  heads  in  looser  or  com- 
poond  narrower  thyrsus.    Orav*8  Synoptteal  Flora  of  N,  A,] 

A.*  CanadensiSy  Michz.       Wormwood. 

Lake  Superior  to  sources  of  the  Mississippi,  Houghton,  Oarriaon;  lake  of  the  Woods* 
Dmseoii;  Bed  river  valley,  Scott;  White  Bear,  Ramsey  county,  KeUey.      North . 

A*  caudata,  Michz.       Wormwood. 

Common  through  the  south  half  of  the  state ;  abundant  (frequently  having  galls)  in 
Ifte  Bed  nver  valley,  Upham. 

A.,  serrata,  Natt.*       Wormwood. 

Prairies  and  low  grounds,  Illinois  to  Dakota ;  first  collected  by  N%UtdU.  (Gray's 
gynoptical  Flora  of  N,  A,) 

A.  lonsrifolia,  Nutt.f       Wonnwood. 

Bocky  banks,  Minnesota  and  Nebraska  to  Saskatchewan  and  Montana ;  first  col- 
iMtsd  by  Jf tittoZI»  or  by  LowiBond  Clarke.   iQny*&  Synoptteal  Flora  of  N.  A,) 

A*  liUdoviciana,  Nutt.       Western  Magwort.    *'  Safl^e/* 

The  form  with  incised  or  subpinnatlAd  leaves  is  occasionally  found  through  the  sooth 
ialf  of  the  state  and  in  the  Bed  river  valley,  Upham.  This  Is  not  regarded  by  Oray's 
•vnopMcol  Flora  as  distinct  from  the  form  with  undivided  leaves  (var.  gnaphalodes,  in' 
MatmaX),  which  has  been  noted  as  follows :  Minneapolis,  BoHmtU;  Blue  Barth  county, 
LtOierg;  abundant  in  Martin  county,  and  in  Emmet  oounty,  Iowa,  Oratty;  Red  river 
valley  (common),  Upham^  Scott.  iHr.  Arthur  states  that  the  first  of  these  forms  is 
ktfreqnent  or  rare  in  Iowa ;  but  that  the  secoud  is  common  there.  Specimens  of  this 
species  sent  by  Prof,  Qedge  from  Marshall,  Lyon  county,  in  rich  soil  near  the  Bedwood 
liver,  have  the  broadly  lanoeolate  leaves  all  entire  or  only  sparingly  toothed,  with  their 
■pper  surface  nearly  glabrate  and  green  ;  as  is  said  by  Gray's  ^Synoptical  Flora  to  be 
BOBietlmes  their  condition .) 

A.  bienDis,  Willd.       Biennial  Wormwood. 
Frequent,  often  common,  throughout  the  state. 

A,  Ah»inthiumt  L.        Common  Garden  Wormwood, 

Lapham.      Blue  Barth  county,  Letberg,      Harely  adventive. 


ABTSMisiA  olAuoa,  Pall.  Minutely  silky  pubescent  or  eanescent,  sometimes 
glabrate  and  glaucous:  stems  strict,  a  foot  or  two  high, somewhat  woody  at  base:  leaves 
lather  short,  from  linear-  to  obloog-laDceoIate,  mostly  entire,  occasionally  some  8-cleft, 
er  the  lowest  even  more  divided  :  heads  nearly  of  the  next,  into  which  it  probably 
Orav*8  Synoptical  Flora  of  N.  A, 


*AmTKMisiA  8SBBATA,  Nutt.  Stcms  6  to  9  fcct  high,  vcry  leafy ;  leaves  green  and 
glabrous  above,  white-tomentose  beneath,  lanceolate  or  uppermost  linear,  8  to  7  inches 
taig,  all  serrate  with  sharp  narrow  teeth,  pinnately  veined,  the  earliest  sometimes 
ptainately  incised :  heads  amply  paniculate,  rather  few-flowered,  less  than  two  lines 
long,  greenish,  hardly  pubescent.    Oray*8  Synoptical  Flora  of  N,  A, 

tABTKMisiA  LOMOiFOLi A,  Nutt.  Stem  2  to  6  f cct  high  :  Icavcs  entire,  at  first  tomen- 
tQlose,  but  usually  glabrate  above,  white  tomentose  beneath,  linear  or  linear-lanceolate 
is  to  7  inches  long,  i  to  6  lines  wide) ;  veins  obsolete  :  heads  amply  paniculate,  usually 
tanescent,  2  to  3  lines  long.    Oray's  Synopticdl  Flora  of  N,  A, 
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CNIGUS,  Toara.    (Incladed  in  Gmsiau  by  JfatiMa^)       Thibtlb. 

C.  laneeolatu»i  Hoffm.        Common  Thisile. 

Frequent,  but  seldom  plentiful,  throaghont  the  state.  North  of  lake  Baperior, 
Jimi;  Pembina,  Havard;  Minneapolis,  Oriawold,  K<U8ub6;  lake  Pepin,  Miaa  MantUng; 
Wabasha,  Oib9on;  Nicollet  oounty,  AUon;  Blue  Earth  county  and  southward  (common), 
LHberg. 

C.  Pitcheri,  Torr.        Pitcher's  Thistle. 

North  shore  of  lake  Superior,  3f  ocoun;  doubtless  in  Minnesota. 

€•  undulatus.  Gray.        Thistle. 

North  of  lake  Superior  (In  a  grass  field  at  Grand  Marais,  said  to  have  made  its  fint 
appearance  in  1878),  BoberU.  [Near  Fort  Pierre,  Dakota,  Oeyer.]  Plains,  ftc,  from 
lake  Huron  and  Minnesota  to  Saskatchewan,  west  to  Oregon,  south  to  Kansas  and 
New  Mexico.  Oray*$  Synoptical  Flora  of  N,A. 

C.  undulatus,  Gray,  var.  canescens,  Gray.       ThisUe. 

Merely  a  form  with  smaller  heads,  sometimes  not  over  an  inch  long,  the  leayei 
Tarying  from  cil  lately  spinulose-dentate  to  deeply  pinnatlfld.^Minnesota  to  New 
Mexico  and  southern  Utah.    CHray*8  Synoptieal  Flora  of  N.A. 

€•  undulatus,  Gray,  yar.  meflracephalus.  Gray.       Thistle. 

stouter  form,  usually  broader-leafed,  with  broad  heads  2  inches  or  more  long.- 
Minnesota  and  Texas  to  Idaho.    Oray^s  Synoptical  Flora  of  N,A. 

C.  altlsslmus,  Willd.       Tall  Thistle. 

Lake  Pepin,  Miss  Manning;  Minneapolis,  Simmons;  Faribault,  Miss  Beans;  Bine 
Earth  county,  Leiberg;  abundant  in  Martin  county,  and  in  Emmet  county.  Iowa.  Cratttf; 
common  northwestward  and  in  the  Red  river  valley,  Uphamt  Scott.      South  and  west* 

C.  altissimus,  Willd.,  var.  discolor,  Gray.  (G.  discolor,  Mahl.)       Thistle. 

Minneapolis,  Kassuhe,  Roberts,  Simmons;  Hesper,  Iowa  (common),  Mrs.  Carter; 
Worthington  (common),  Foote;  Redwood  Falls,  Pemberton;  Anoka  county,  Juni; 
Stearns  county,  Garrison;  Clay  county,  Upham;  Pembina,  Havard.       South  and  west. 

€•  inuticus,  Pnrsh.        Swamp  Thistle. 
Common,  or  frequent,  througbout  the  state. 

C.  pumllus,  Torr.        Pasture  Thistle. 

Goodhue  county,  Sandberg;  Dakota  county  (frequent),  Upham;  Anoka  county, 
Juni;  Steams  county,  Garrison;  Alexandria,  Douglas  county,  3f  rs.  Terry,      South. 

C.  arvensiSf  Hoffm.        Canada  Thistle. 

Newburgh,  Fillmore  county,  Mrs.  Carter ;  covering  about  an  acre  close  west  of 
Rochester,  Olmsted  county  ;  a  few  miles  east  of  Faribault ;  Stillwater,  Miss  Field;  on 
Western  avenue,  at  the  west  border  of  Minneapolis,  spreading,  Roberts.  Rare,  bat 
likely  to  become  common  ;  in  many  districts  farther  east,  "a  most  troublesome  weed, 
extremely  difficult  to  eradicate." 

ONOPORDON,  Vaill.       Cotton  Thistle.    Scotch  Thistle. 

0.  aeanthium,  L  Cotton  Thistle,     Scotch  Thistle. 

Lake  City,  Mrs,  Ray,      Rare. 

ARCTIUM,  L.  (Lappa,  Tourn.)        Burdock. 

A,  Lappa t  L.  (L,  officinalis,  Allioni,  var.  major,  Gray.)        Common  Burdock, 

Common  through  the  south  half  of  the  state,  and  probably  northeastward;  less  fre- 
quent in  the  Red  river  valley. 
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CICHOBIUM,  Tourn.       Succory.    Chicory. 

C.  Iniybu8f  L.       Succory,    Chicory, 

MtDoeapoli8,HetTic7(;  near  Excelsior,  Heuoepln  county,  Mrs.  Terry,      Rare. 

'    KRIGIA,  Schreber.  (Inclading  Cykthia,  Don.)       Erioia. 

K.  Virsrinica,  Willd.       Dwarf  Dandelion. 
Vpper  Mississippi  rlTcr,  Garrison .      Bare. 

K«  amplexicaulis,  Nntt.  (Cynthia  Yirginica,  Don.)       Cynthia. 

Common,  or  frequent,  tlirougli  tlie  south  half  of  the  state  ;  extending  north  at  least 
to  Monlson  county  (common),  Upham,  and  the  upper  Mississippi  river  GarrUon, 

TROXIMON,  Nutt.       Troximon. 

T.  cuspidatum,  Parsh.        Troximon. 

Common,  or  frequent,  through  the  south  and  west  portions  of  the  state  ;  extending 
northeast  to  lake  Pepin,  Misa  Manning,  Minneapolis,  Twining,  RoberU,  Steams  county, 
Campbell,  and  Pembina,  CMekering. 

T.  srlaucum,  Nutt.*       Troximon. 

Red  river  prairie,  Dawion,  Havard;  near  Glyndon,  IMherg,  Gedge;  Kittson,  Ste* 
Tens  and  Lincoln  counties,  Upham.  West.  [T.  aurantiacum,  Hook.,  has  been 
reported,  but  probably  erroneously,  at  Pembina.] 

TBAGOPOGOX,  L.       Goat's-Beard.       Vegetable  Oyster. 

T.  pratensia,  L,1t        Yellow  Ooai's-Beard, 

Naturalized  in  meadow  of  Spring  creek  near  Red  Wing,  Sandherg. 

HIBBACIUM,  Tourn.       Hawkwsed. 

H.  nrabellatiun,  L.t       Hawkwced. 

North  shore  of  lake  Superior  to  the  Rocky  mountains  and  northward,  Oray's  Syn- 
optical Flora  of  N,A.;  probably  in  northern  Minnesota. 

*  Tboxixox  olavgum,  Nutt.  Usually  a  foot  or  two  high,  rather  stout,  pate  or 
llaneons,  either  glabrous  or  with  loose  pubescence  :  leaves  linear  to  lanceolate,  from 
mtire  to  sparingly  dentate  or  sometimes  laclniate,  4  to  12  inches  long :  involucre  com- 
nonlyaninch  high  and  many-flowered;  its  bracts  lanceolate  or  broader:  outer  series 
diorter,  often  pubescent,  or  even  villous  :  akenes  with  apex  tapering  gradually  into  a 
mther  stout  and  nerved  beak  which  is  shorter  than  the  body ;  akenes  with  the  beak  5 
r  6  lines  long,  longer  than  the  pappus,  the  copious  and  rather  rigid  bristles  of  which 
le  (as  In  most  species)  only  denticulate -scabrous.     Grav*$  SynopHeal  Flora  of  N,A. 

tTBAOopoooif,  L.  Involucre  simple,  of  many  leaves;  receptacle  naked;  pappus 
lamous,  achenia  longitudinally  striate,  contracted  into  a  long,  flliform  beak.  Biennial 
hiropean  herbs,  with  long,  linear,  grass-like  leaves.    Wood*$  CUun-Book, 

T,  pratenais,  L.  Leaves  linear,  those  of  the  stem  dilated  at  the  base  and  abruptly 
cuminated  Into  a  slender  point  towards  the  apex,  glabrous.  Peduncles  scarcely  thick- 
ned  beneath  the  anthodes  [heads].  Florets  yellow.  Acheneswith  the  beak  about 
•  loug  as  the  achene,  ribbed ;  those  of  the  outer  florets  usually  murlcated  on  the  ribs. 
"^ppos  of  all  the  florets  of  plumose  hairs.    Sowerhy's  Engliah  Botany,  vol.  v. 

tHiKRACiuii  UMBXLLATUM,  L.  Stem  a  foot  or  two  high,  strict,  leafy  to  the  top, 
taring  a  few  somewhat  umbellately  disposed  heads :  leaves  narrowly  or  sometimes 
voadly  lanceolate,  nearly  entire,  sparsely  denticulate,  occasionally  laclniate-dentate. 
.11  narrow  at  base  ;  the  caullne  leaves  all  closely  sessile  :  Involucre  half  inch  hlgb,  or 
ometimes  smaller,  usually  livid,  glabrous  or  nearly  so :  outermost  bracts  loose  or 
threading.    Gray*8  Synoptical  Flora  of  N.  A. 
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H.  Canadeuse,  Michx.       Canada  Hawkweed. 

Common,  or  frequent,  throughout  the  state;  abundant  north 'of  lake  Saperior, 
Roberta, 

H.  scabruni,  Michx.       Rough  Hawkweed. 

8t.  Croix  river,  Parry;  Ualnt  Cloud,  CampbeU;  Beaver  Bay,  Roberts;  PembinA, 
Chiclterina.  (A  hawkweed  agreeing  with  Gray's  description  of  this  species  in  he&rtnc 
40-  to  60-flowered  heads,  hut  in  other  characters  like  H.  paniculatum,  grows  in  the  Aed 
river  valley  on  moist  prairie,  Upham.) 

H.  loDgipilum,  Torr.       Long-bearded  Hawkweed. 

St.  Croix  river.  Parry;  Blue  Earth  county,  Leiberg.      Rare.      South. 

H.  Tenosuniy  L.        Rattlesnake-weed. 

Red  river  prairie,  Dawson^  Scott,      Infrequent. 

PBENANTHES,  VaiU.      (Induding  Nab^jlus,  Cass.)        Rattls- 

8NAKB-R00T. 

P«  alba,  L.        White  Lettuce.    Rattlesnake-root 
Common  throughout  the  state. 

P.  serpen taria,  Pursh.*    (N.  albus,  Hook.,  var.  serpentaria,  Gray.)      Rat- 
tlesnake-root. 

Hennepin  county,  Herrick;  Steams  county,  Campbell.  [Devil's  lake,  Dskou. 
Oeyer.} 

P.  altissima,  L.       Tall  White  Lettuce. 

Between  lake  Superior  and  the  lake  of  the  Woods,  Macoun, 

P.  racemosa,  Michx.        Rattlesnake-root. 
Frequent,  or  common,  throughout  the  state. 

P.  aspera,  Michx.       Rattlesnake-root. 

Frequent  through  the  south  half  of  the  state ;  extending  north  to  Steams  county, 
Campbell,  and  Douglas  county,  Mre,  Terry. 

P.  crepidinea,  Michx.        Rattlesnake-root. 

Lake  Benton,  Lincoln  county,  Upham.      Infrt^quent.      South. 

liYGODESMIA,  Don.        Ltoodesmia. 

li.  juncea,  Don.        Lygodesmia. 

Common  south  west  ward,  on  sandy  land ;  extending  north  and  east  to  Musko<l&, 
Clay  county,  and  Sand  Hill  river,  Upham,  Pemhlaa,  Havard,  Meeker  county,  Campbt% 
Minneapolis,  Roberts,  St.  Croix  river,  Swezey,  and  Blue  Earth  county,  Leiberg. 

[Crepis  nindnata,  Torr.  &  Gray,  whose  eastern  limit  extends  from  the  Saskatchewan 
region  to  Nebraska  and  Iowa  (Arthur),  and  the  nearly  related  C.  glauca,  Torr.  &  Gray, 
of  similar  range,  seem  likely  to  he  found  in  western  Minnesota.] 


♦Pkenakthks  8EBPK>TAKiA,  Pufsh.  Commonly  2  fect  high,  glabrous  or  a  little 
hirsute-pubescent :  stem  sometimes  purple-spotted,  rather  stout :  leaves  diversely 
variable,  assuming  all  the  forms  of  the  preceding  species  :  inflorescence  corymbosely 
thyrsold-paniculate  ;  the  heads  mostly  glomerate  at  summit  of  ascending  or  spreading 
flowering-branches  or  peduncles:  involucre  green,  rarely  purplish-tinged.  8-  to  12- 
flowered ;  flowers  purplish,  greenish  white  or  ochroleucous :  pappus  sordid  straw* 
color  or  whitish.  .  ..  Open  grounds,  commonly  in  sandy  or  sterile  soil.  Gray's  Synop* 
tical  Flora  of  N.  A. 
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TARAXACUM,  HaUer.       Dandklioh. 

T.  officinale,  Weber.    (T.  Dens-leoDis,  Deaf.)       Common  Dandelion. 

Common,  often  abundant,  througbout  most  of  tbe  state ;  but  lesa  freqaent  near  its 
wmt  side.  It  seems  to  be  quite  absent  from  some  districts  westward,  as  Cottonwood 
aennty,  Hohttngtr;  and  oceurs  rarely  in  tbe  Red  rlTer  Talley  near  Saint  Vineent,  DaW' 
son,  Bavard. 

Li ACTUC A,  Tonm.  (Incladm>i^  Mulobdium,  Cass.)       Lettuce. 

L.  Canadensis,  L.       Wild  Lettace. 
Frequent  througbout  tbe  state. 

L.  hirsuta,  Mohl.  (L.  Canadensis,  L.,  var.  sanguinea,  Torr.  &  Gray.)       Wild 

Lettaoe. 

Minneapolis,  RohertSt  Upham;  frequent  in  Martin  county  and  in  Emmet  county, 
Iowa,  CraUy,      Soutb. 

L.  pulchella,  DC.  (Mulgedium  palchellum,  Natt.)       False  or  Bine  Lettuce. 

Red  river  Talley  at  Pembina,  Havard,  and  near  Moorbead,  Leibcrg;  lake  Carlos, 
Douglas  county,  Mn.  Terry;  Minneapolis,  A.  W.  Jones;  Lake  Benton  and  Polk  county, 
Upham,      North  and  west. 

L.  Floridana,  G»rtn.  (M.  Floridanum,  DC.)        False  or  Blue  Lettaoe. 
Lapham,      Winonacounty,  Hblzindrer;  Minneapolis,  J..  IT.  Jonea.      South. 

li.  lencophaeai  Gray.  (M.  lencophsBum,  DC.)       False  or  Bine  Lettaoe. 

North  of  lake  Superior,  Roberta;  lake  of  tbe  Woods,  Dawson;  Pembioa,  Havard; 
Bine  Earth  county,  Leiberg, 

SONCHUS,  Toam.       Sow-Thistle. 

8.  oUractus,  L.        Common  Sow-  Thistle, 

Saint  Paul,  K^ellei/;  Miuneapolis,  HIm Butler;  Nicollet  county,  J-iton;  NewXJlm, 
Juni.      Infrequent. 

8,  ospeTf  Vill.        Spiny-Jeavsd  Sow^Thistle. 

More  frequent  than  tbe  preceding :  observed  at  Grand  Marals  and  BeaTor  Bay,  on 
the  north  shore  of  lake  Superior ;  at  Minneapolis ;  and  in  Goodhue,  Winona,  Rice  and 
Bine  Earth  counties. 

8,  arvensia,  L.       Fisld  Soic^Thistle. 
Anoka  county,  Juni.      Infrequent. 

LOBELIACEiE.        Lobelia  Family. 

liOBELIA,  L.       Lobelia. 

li.  cardinalis,  L.        Cardinal  Flower. 

Along  the  Mississippi  river  at  Wabasha.  GUMon,  lake  Pepin,  Miss  Manning,  and 
Saint  Paul,  Mrs,  Terry;  and  tbe  St.  Croix  river  at  Marine  Mills,  Washington  county. 
Miss  Catheart,  and  at  St.  Croix  Palls,  Miss  Field. 

L.  syphilitica,  L.       Great  Lobelia. 

Common,  or  frequent,  through  the  south  half  of  tbe  state  ;  extending  north  to  the 
upper  Mississippi  river,  Oarrison,  and  the  Ked  river  valley,  Oedge, 

L.  iullata,  L.       Indian  Tobacco. 

Lake  St,  Croix,  Parry;  St.  Croix  Falls,  Miss  Fifld;  Blue  Earth  county,  Leiherg, 
Infrequent. 
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li.  spieata.  Lam.       Lobelia. 

Gommoo  through  the  south  half  of  the  state  and  in  the  Bed  rirer  Tallej ;  eitend- 
iDg  northeast  to  the  upper  Mississippi,  Houghton, 

Li.  Kalniii,  L.       Kalm^s  Lobelia. 

Common  through  the  north  half  of  the  state  and  sooth  to  Minneapoils,  Bobtrtt, 
Upham;  rare  southward,  as  in  peat  bogs  in  the  Minnesota  Talley  between  Kasotssai 
Mankato,  Leiberg. 

li.  Dortmanna,  L.       Water  Lobelia. 

Isle  Boyale,  Dr,  A.  B,  Lyons;  doubtless  in  Minnesota  north  of  lake  Superior. 

CAMPANULACEiE.        Campanula  Family. 

CAMPAXUIiA,  Toam.       Bbllflowbb. 

C.  rotundifolia,  L.       Harebell.    Bluebell. 

Common  throughout  the  state.  A  Tery  pretty  flower,  plentiful  in  all  ourpraiile  re- 
gion and  along  the  shore  of  lake  Superior ;  in  the  latter  situation  Tarying  throogk 
intermediate  forms  to  the  Tar.  linifolia  of  Gray's  Manual,  Roberts. 

C.  aparinoides,  Parsh.       Marsh  Bellflower. 

Common  throughout  the  state .  (In  the  vicinity  of  Mankato.  a  bellflower  is  reported 
by  Leiberg  as  common  in  bogs,  agreeing  well  with  the  description  of  this  species,  exeept 
in  the  large  size  of  the  flowers,  which  ha?e  the  corolla  H  to  ^  ot  an  inch  long.  Its 
times  as  long  as  the  small  calyx- lobes.  The  ordinary  smaller-flowered  formof  tlili 
species  has  not  been  observed  there.  The  large-flowered  form  has  also  been  ooUeeted 
at  Minneapolis ) 

C.  Americana,  L.       Tall  Bellflower. 

Frequent  through  the  south  part  of  the  state;  extending  north  to  Douglas  eouoty, 
Mrs,  Terry. 

SPECULARIA,  Heister.        Vbhub's  Looking-Glass. 

S.  perfoliata,  A.  DO.       Venue's  Looking-Glass. 

Lapham,      Minneapolis,  Kas8iU)e;  near  Saint  Paul,  Mrs.  Terry.      InfreqaeDt. 
South. 

ERICACEAE.         Heath  Family. 

GAYLUSSACIA,  HBK.       Hucklebebry.    Whortleberry, 

G.  resinosa,  Torr.  &  Gray,        Common  Black  Huckleberry. 

Frequent,  often  common,  northeastward  ;  extending  west  to  Cass  lake,  SchoolcrafU 
and  south  to  the  falls  of  Kettle  river,  in  section  15,  T.  42,  R.  20,  Upham. 

VACCINIUM,  L.        Cranberry.    Blueberry.    Bilberry. 

V.  Oxycoccus,  L.        Small  Cranberry. 

Common  nortliward  ;  extending  west  to  the  upper  Mississippi  river,  Garrison, 
Becker  county.  Ocdijc,  and  Fergus  Falls.  Lctitmrd;  and  south  to  Anoka couoty  (plenti- 
ful), Rohcrttt,  and  White  Bear  lake,  Ramsey  county,  Kelley, 

V.  iiiacrocarpoii.  Ait.        Large  American  Cranberry. 

('ommon  throuKh  the  north  half  of  the  state,  excepting  the  Red  river  valley  and 
near  the  shore  of  lake  Superior  ;  extending  south  to  Fergus  Falls,  Leonard,  and  Min- 
neapolis, Roberts.    Much  gathered  for  the  market,  especially  by  the  Chippewa  Indians. 
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Y.  Vitig-Idaea,  L.       Cowberry. 

North  shore  of  lake  Superior  (swamps  at  Port  Arthur),  Matoun;  doubtless  In  Mlu- 
netoU. 

Y.  Btaminemiiy  L.       Deerberry.    Sqaaw  Hacklebeny. 
Near  Saint  Paul,  Mr$,  Terry,      Rare. 

Y.  vlisrinosuniy  L.       Bog  Bilberry. 
North  of  lake  Superior,  Jiml.      North. 

Y.  despitosuniy  Michz.,  rar.  cunelfolium,  Nntt.       Bilberry. 
Margins  of  a  lake  near  Stillwater,  Parry.      Rare.      North. 

[V.  OfallfoUum,  Smith,  and  V .  myrtilloides.  Hook.,  will  doubtless  be  found  in  Bfinne- 
north  of  lake  Supsrior.] 


Y.  Pennsylvauicum,  Lam.       Dwarf  or  Low  Blueberry. 

Common  in  the  north  half  04 the  state  ;  extending  south  to  MinneaDolis,  Roberts, 
and  lake  Pepin,  Miu  Mcmnino,  the  Mississippi  riyer  being  its  southwestern  limit  from 
Minneapolis  to  Morrison  county,  Upham. 

Y.  Canadense,  Ealm.       Canada  Blaebeny. 

Palls  of  the  St  Oroix  rlTer,  Parry;  Stearns  county,  Oarriaon;  and  northward. 

Y.  eorymlMlsiimy  L.       Swamp  or  High  Blaeberry. 

lAMpham.  Ramsey  county  (var.  amoenum.  Gray),  WinchcU;  White  Earth  reseiva- 
tftn,  OcNTfson.      Rare. 

CfinOGBXES,  Salisb.       Creeping  Snowbbrrt. 

O.  hlspldula,  Torr.  &  Gray.       Creeping  Snowberry. 

Frequent  northeastward ;  extending  south  to  Anoka  county  (plentiful  in  tamarack 
twampe),  BoherU;  Hennepin  county,  Simmons, 

ABCTOSTAPHYIiOS,  Adane.       Bearbkrry. 

JL»  Uya-ursi,  Spreng.       Bearberry,    Kinnikinnick. 

Oommon.  often  abundant,  on  sandy  land  through  the  north  half  of  the  state ;  ex- 
tradtng  south  to  Isanti  and  Sherburne  counties  (commonX  Upham;  rare  and  local  far- 
tlier  south,  as  in  Goodhue  county,  Sandberg,  at  lake  Pepin,  Miss  Manning,  and  on 
•andy  knolls  In  section  12,  Saratoga,  Winona  county,  WineheU. 

EPIG^A,  L.     Mayflower.  Traiuno  Arbutus.  Ground  Laubel. 

S.  repens,  L.       Mayflower.    Trailing  Arbatas.    Ground  Laurel. 

Minnesota  Point  and  elsewhere  near  Duluth,  JunI,  Miss  Cathcart;  taXls  ot  Kettle 
slyer,  Upham,      Infrequent.      Northeast. 

OAXJIiTHERIA,  Ealm.       Aromatic  Winteugreen. 

G.  procumbeiis,  L.       Aromatic  Wmtergreen.    Cbeckerberry. 

Common  northeastward  ;  extending  west  and  south  to  Rainy  Lake  river,  Keating, 
the  lake  of  the  Woods,  Dawson,  Wadena  county.  Upham,  and  Anoka  county,  Roberts, 
rare  farther  southeast,  as  at  lake  Pepin,  Miss  Manning,  and  Mound  Prairie,  Houston 
eonnty,  WincTiclU 

CASSANDRA,  Don.        Lbather-Lbaf. 

C«  calyculata,  Don.       Leather- Leaf. 

North  of  lake  Superior  (oommon),  Rolperts;  lake  of  the  Woods,  Dawson;  St.  Croix 
river,  Parry;  extending  south  to  Wadena  (frequent)  and  Chisago  counties,  Upham, 
Minneapolis,  Kassube,  and  Stillwater,  Mi«8  Field. 
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CASSIOPE,  Don.       Cassiopb. 

C.  hypnoides,  Don.       CoBsiope. 

Minnesota  Point,  lake  Superior,  MU$  Cathcart.      Bare.      North. 

ANI>B01IIEI>A,  L.       Andromeda. 

A.  polifolia,  L.        Wild  Rosemary. 

Plentiful  near  Grand  Marals,  and  In  swamps  near  lake  Johanna,  Bamsey  county, 
RoherU;  Minnesota  Point,  If  iM  Cathcart;  lake  of  tbe  Woods,  and  thenee  toward  Bed 
river,  Dawwm;  St.  Orolx  river,  Parry;  Chisago  county,  etc.,  Upham;  near  Minneapo- 
lis, Kasaube .       North . 

KAIiMIA,  L.       Amebican  Laubbl. 

K.  srlauca,  Ait.       Pale  Laarel. 

Certainly  to  he  found  In  northern  Minnesota,  Macoun, 

HCEXZDBSIA,  Smith.        Menzibsia. 

M.  grlA^lla,  Gray.*        Menzieeia. 

Minnesota  Point,  lake  Superior,  Miss  Cathcart,    (The  Botany  of  California  states 
that  this  (called  M.  ferniglnea]  extends  east  *' nearly  to  the  upper  Great  lakes.") 
Bare.      Northwest. 

liEDUM,  L.       Labradob  Tea. 

Ij.  latifolimiiy  Ait.       Iiabrador  Tea. 

Common,  often  abundant,  through  the  north  half  of  the  state ;  extending  sonth  t« 
Sherburne  and  Anoka  counties  (common),  Aoberts,  and  near  Saint  Paul,  Mr$.  Term. 
Used  as  tea  by  the  Chippewa  Indians. 

PYROLA,Toum.        Wintebgkben.    Shin-leaf.    Pybola. 

P.  rotundifolia,  L.        Winterjjreen.    Shin-leaf. 

Common  through  the  north  half  of  the  state ;  extending  south  to  Minneapolis 
(common),  Roberts,  and  rare  farther  south,  as  at  Cannon  Blver  Falls,  Blake,  San^UKry, 
and  Chat  field,  Fillmore  county,  WincheU. 

P.  rotundifolia,  L.,  var.  incarnata,  DC.       Wintergrreen. 
Detroit,  Becker  county,  Oedge.      North. 

P.  rotundifolia,  L.,  var.  asarifolia,  Hook.       Winterfcreen. 

St.  Croix  Falls,  Miss  FUld;  Saint  Cloud,  Garrison.     [Lake  Superior.  Whitney.] 
North. 

P.  rotundifolia,  L.,  var.  uligiiiosay  Gny.       Wintergreen. 

Minneapolis  (frequent),  Roberts,  WincheV;  Morrison  county  (on  dryish  land  in 
woods),  Upham. 

P.  elliptica,  Nutt.        Wintergreen.    Shin-leaf. 
Common,  or  frequent,  throughout  ihe  state. 


♦Mknzie8(A  glabella,  Gray.  Strlgose-chaffy  scales  wanting,  or  very  few  on 
young  petioles  and  midrib  beneath  ;  leaves  obovate,  mostly  obtuse,  barely  mucrooate- 
tipped,  glaucescent  and  glabrous  or  nearly  so  beneatii  (an  inch  or  two  long),  sprlnlcled 
with  some  small  appressed  liali"s  above,  the  obscurely  serrulate  margins  minutely cilio- 
late  :  pedicels  naked  or  somewhat  glandular  :  corolla  ovoid-cam  pan  ulate.  Gray'* 
Synoptical  Flora  of  xV.  A. 
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P.  chlorantha,  Swartz.       Wintergreen.    Shin-leaf. 

Common,  or  freqaent,  through  the  north  half  of  the  state;  extending  south  to  Isanti 
eonnty,  Upham. 

P.  secundayL.       Wintergreen.    Shin-leaf. 

Common  northward ;  extending  south  to  the  St.  Croix  riTer,  Parry,  Goodhue  county, 
Sandherg,  lake  Pepin,  Miu  Manning,  Blue  Earth  eonnty,  IMberg,  and  Redwood  Falls, 
P€mberUm, 

P.  secunda,  L.,  var.  pumila,  Paine.       Wintergreen.    Shin-leaf. 

North  of  lake  Snperlor,  Juni;  In  tamarack  swamps  near  Minneapolis,  Boherta. 
Bare.       North. 

P.  minor,  L.        Wintergreen.    Shin-leaf. 

North  of  lake  Superior  ((n  woods  at  Kakabeka  falls),  Maamn;  doubtless  In  north- 
ern Minnesota. 

MONESES,  Salisb.       Monesbs.    Onb-flowbbed  Ptrola. 

H.  nniflora,  Gray.       One-flowered  Pjrola. 

North  of  lake  Superior  (frequent),  Juni,  Boberte;  Becker  county,  (Tedgre;  Steams 
Aranty,  CampbeU,      North. 

CHIMAPHIIiA,  Parsh.       PiPSisaBWA.    Wintbbobbbn. 

C*  umbellata,  Nntt.       Prince's  Pine.    Pipeiasewa.    Wintergreen. 

Trequent  northward ;  extending  south  to  Wadena  county,  Upham,  Saint  Cloud, 
Campbell,  and  Anoka  county  (at  Deer  lake).  Boherta;  near  Minneapolis,  W,H.  Hatch; 
rare  and  local  farther  southeast,  as  in  Qoodhue  county,  Sandberg,  at  lake  Pepin,  Mi$$ 
Mamning^  and  Hesper,  Iowa,  Mrs.  Carter, 

C*  maculata,  Porsh.       Spotted  Wintergreen. 

Clearwater,  Wright  county,  Mrs.  Terry;  Saint  Paul,  Jf<ii  Cathcart,       Rare. 

[Fterospora  andromedea,  Nutt.,  will  probably  be  found  in  northern  Minnesota.] 

MOXOTBOPA,  L.        Indian  Pipb.    Pinb-bap. 

M •  uniflora,  L.       Indian  Pipe.    Corpee-Plant 

Throughout  the  state:  common,  occasionally  abundant,  northward;  infrequent 
or  rare  southward. 

M •  Hypopitys,  L.       Pine-sap.    False  Beech-drope. 

Caribou  Point  and  Carlton's  Peak,  north  of  lake  Superior,  also  at  Taylor's  Falls, 
Boberts,      Rare.      North. 


ILICINEiE.     (AQuiFOLiACEiE.)         Holly  Family. 

ILEX,  L.        Holly. 

I.  Tertieillata,  Gray.       Black  Alder.    Winterberry. 

St.  Croix  rlTer,  Parry;  lake  Pepin,  MUs Manning;  Saint  Paul,  Kellcy;  Minneapo- 
lis, Winchell;  Steams  county,  Upham;  St.  Louis  river,  Mra.Herrick.       North. 

NEMOPANTHES,  Raf.        Moubtain  Holly. 

N.  Canadensis,  DC,       Mountain  Holly. 

Lapham.       St.  Croix  river.  Parry;  lake  Pepin,  Misa  Manning,        Infrequent. 
North. 
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PLANTAGINACEiE.        Plantain  Family. 

PliANTAGO.  Toum.       Plantain.    Ribwobt. 

P.  major,  L.       Common  Plantain.    Wayside  Plantain. 

Common,  often  abundant,  throughout  the  slate.  BTideotly  indigenous  in  Roek 
county,  Ldiberg,  and  in  the  Bed  riyer  Yalley  (where  a  form  ocomv,  yery  probal)l]r  Um 
var.  Asiatica,  Decalsne,  coarser  than  ordinary,  with  scape  and  spike  from  14  to  2  feet 
high,  the  spike  being  6  to  12  inches  long).  Upham,    [8heyenne  river,  Dakota,  Geycr-] 

P.  Bugrelii,  Decaisne.*    (P.  Eamtscbatica,  Hook.)       Plantain. 

Blue  Earth  county  (common),  Leiberg;  Martin  county,  CraUy.  Perhaps  freqaoit 
throughout  the  state,  but  overlooked  on  account  of  its  resemblance  to  the  preceding. 
(Indigenous ;  found  only  in  America.) 

[P.  cordata.  Lam.,  should  be  looked  for  In  the  east  part  of  the  state ;  and  P,  laneph 
lata^  L.,  may  be  expected  as  a  weed  southeastward.] 

P.  eriopoda,  Torr.t        Plantain. 

Bed  river  valley,  WaUon,  SeoU,      Northwest. 

P.  Patagronica,  Jacq.,  var.  grnaphalioides,  Gray.       Plantain. 

Upper  Minnesota  river.  Parry;  New  Ulm,  Juni;  Nicollet  county,  AUon;  Blue  Earth 
county,  Leiberg;  common  in  Watab,  Benton  county,  and  frequent,  often  cemmoD,  tbeoce 
southwestward,  Upham;  plentiful  at  the  Pipestone  quarry  (showing  gradations  in  sizeto 
small  matted  plants  with  almost  filiform  scapes,  none  of  which  exceed  two  or  three 
inches  in  hight,  bearing  few-flowered  capitate  spikes  H  to  H  inch  long),  Mr$,  Bennett. 
[Devil's  lake,  Dakota,  Oeyer.]      Sooth  and  west. 

PRIMULACE^.         Primrose  Family. 

PRIMULA,  L.       Primrosb.    Cowslip. 

P.  farinosa,  L.        Bird's-eye  Primrose. 

North  shore  of  lake  Superior,  Whitney,  Macoun;  St.  Crofz  lake,  Stillwater,  Mitt 
Field,       North. 

P.  Mistassiuicay  Michz.       Primrose. 

Lapham.      Abundant  on  the  north  shore  of  lake  Superior,  Juni,  Roberts.     North. 

ANDBOSA€£,  Toum.       Akdbosacb. 

A.  occidentalis,  Pursh.        Androsace. 

Blue  Earth  county  (common),  also  a  dwarfed  form,  about  an  inch  high,  with  solitary 

*Plantaoo  Ruoelii,  Decatsne.  leaves  paler  [than  In  P.  major],  commonly 
thinner  :  spikes  long  and  thin,  attenuate  at  the  apex  :  sepals  oblong,  all  as  well  as 
the  similar  bract  acutely  carinate  :  capsules  erect  in  the  spike,  cylindraceous-obloDg 
(somewhat  over  2  lines  long,  one-sixteenth  inch  in  diameter),  about  twice  the  leDgtb  o( 
the  calyx,  clrcumscissile  much  below  the  middle:  ovules  6  to  10;  seeds  4  to  9,  oval-oblong 
(about  a  line  long),  opaque  and  dull  brown,  not  reticulated.  Gray's  Synoptical  Flora 
ofN.A. 

tPLANTAGO  ERioPODA,Torr.  Perennial ;  leaves  fleshy,  broadly  lanceolate  J  to 
6  Inches  long,  1  to  2  inches  wide,  attenuate  at  each  end,  long-petloled,  glabrous,  entire, 
5-nerve(l ;  base  of  the  leaves  and  scape  clothed  with  long  dense  brown  wool :  scape 
1  foot  high,  terete,  glabrous  or  pubescent,  with  a  cylindrical  spike  (3  to  6  Inches  long) 
of  rather  remote  perfect  flowers  ;  bracts  scarious-margined,  ciliate  ;  stamens  and  styles 
very  long  ;  bracts  broadly  ovate,  mostly  obtuse;  capsules  4-  to  5 -seeded;  seeds  not 
hollowed.     W(iL^on'}<  Ucp.  in  Kiny's  Expl.  of  the  Fortieth  Parallel. 
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k>w«n,  found  near  Sooth  Beod.  In  this  county,  LHberg;  Pipestone  county*  Mrs.  Bennett; 
taMik  Bapidi,  Jf  ft.  BUUsdell;  WiUballa,  northeastern  Dakota,  8€ctL      South  and  west. 

]>OI>ECATHEON,  L.       American  Cowslip. 

3.  Meadta,  L.       American  Cowslip.    Shootiii«r  Star.    Pride  of  Ohio. 

Lapham,      Winona,  Holxinger,  Mn,  Terry;  Lake  City.  If iss  Manning,      Bare. 
Bonth  and  west 

TBIBKTALIS,  L.        Star-flowsr.     Chickwbbd-Wintkrorbbv. 

r.  Americaoa,  Pnnh.        Star-flower.    Chickweed-WinterirreeD. 

Common  through  the  north  half  of  the  state,  and  sooth  to  Minneapolis,  Roherttt 
iBd  Saint  Paul,  If  i«s  Catheart;  less  frequent  farther  southeastward,  as  at  lake  Pepin, 
If  its  Mannkig,  Faribault,  Mis8  Beane^  and  in  Blue  Barth  county,  Leibero;  absent  south- 
PMtward. 

liTSIMACHIA,  Toum.       LooassTBiFB. 

L.  ihyrslfloray  L.       Tailed  Looeestrifb. 
Frequent  throughout  the  state. 

L»  stiicta,  Ait.       Loosestrife. 

Throughout  the  state ;  common  northward,  and  south  to  Minneapolis ;  infrequent 
taither  southward. 

L.  qaadrifoUa, L.       loosestrife. 

Lapham,      Dry,  sandy  ridges,  St.  Oroix  river.  Parry;  Lake  City.  Mrs.  Ray. 

STEIBONEMA,  Raf.       Loosestrifb. 

3«  cUiatum,  Raf.  (LysimacLia  ciliata,  L.)       Loosestrife. 
Common,  or  frequent,  throughout  the  state. 

3.  lanceolatuni,  Gray,  var.  hybridmn,  Gray.     (L.  lanceolata,  Walt.,  var. 

bybrida.  Gray.)       Loosestrife. 

Common  southward ;  extending  north  to  Fergus  Falls,  lAonard,  and  the  upper 
Ulsslssippi  ri?er,  Garrison. 

9.  lonsrlfollam.  Gray.  (L.  longifolia,  Porsh.)        Loosestrife. 

Frequent,  often  common,  In  the  south  half  of  the  state  and  the  Red  ri?er  valley ; 
extending  northeast  to  the  upper  Mississippi  river,  OarriBon, 

GliAUX,  Toam.       Sba-Milkwort. 

6.  maiitima,  L.       Sea-Milkwort. 

Bed  river  prairie  (damp  places  in  marshes),  Dawwn,  [Between  Shsyenne  river  and 
Devil's  lake,  Dakota,  GeyerJl      Northwest. 

ANAGAIiLIS,  Toam.       Pimpernel. 

A.  arvensiBt  L.       Pimpernel.        ^* Poor  Man's  Wtaiher'glasa.^^ 
Martin  county,  Oedge.       Rare. 

CENTUNCULUS ,  Dill.       Chaffweed. 

€•  mininms,  L.       Chsffweed. 

Pipestone  quarry,  Mr%.  Bennett.      Rare.      Southwest. 

rSamolus  Valerandi,  L.,  var.  Amerlcanus,  Gray,  will  probably  be  found  in  Minne- 

Mta.] 

7F 
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LENTIBULACEiE.       Bladdbrwobt  Familt. 

TJTBICULARIA,  L.       Bladdsbwobt. 

XJ«  vulgraiis*  L.       Greater  Bladderwort. 

Freqaent  ttaroiigbout  the  state.  (It  is  sometimes  nearly  or  quite  destltate  of  air- 
bladders  In  Hennepin  and  Bine  Barth  counties.) 

U«  nilDor,  L.       Smaller  Bladderwort. 
Also  freqnent  througtaont  ttie  state. 

U.  iDtermedla,  Hayne.       Bladderwort. 

Throughout  the  state,  but  infrequent.  Trarerse  des  Sioux,  liinoesota  rirer.  Parrn; 
Blue  Earth  county,  Leiberg;  Minneapolis,  Roberts,  [Emmet  county,  Iowa  (rare), 
Crattv;  lake  Superior,  Whitney,] 

U.  comata,  Michz.       Bladderwort. 

Isanti  and  Morrison  counties,  Upham;  Minneapolis,  Simmons. 

PINGXJICUIiA,  Toum.       Buttebwobt. 

P.  Tulgraris,  L.       Butterwort. 

C;ommoii  north  of  lake  Superior,  RobtfU;  Dulutb ,  Miss  Catheart.      North. 

OROBANCHACEiE.        Broom-rape  Family. 

APHYJjLON,  Mitchell.       Naked  Broom-bape.    Canobb-root. 

A.  Ludovicianum ,  Gray.    (Pbelipada  Ludoviciana,  Don.)         Broom-rape. 
Traverse  des  Sioux,  Nicollet  county;  "found  in  a  singular  isolated  locality,  rootlof 
on  an  Indian  graTO."   Parry.      Rare. 

A,  unifloruniy  Gray.       One-flowered  Cancer-root. 

Minneapolis,  Kassuhe;  Minnehaha  falls.  Roberts;  lake  Pepin,  Miss  Manning.  lEm* 
met  county,  Iowa,  Cratty;  lake  Superior,  Whitney.]      Rare. 

A*  fasciciilatuni,  Gray.       Naked  Broom-rape.    Cancer-root. 

Bare  granite  rocks,  upper  Minnesota  rlYcr,  Parry;  Lake  City,  Miss  Manmbng;  Hes- 
per,  Iowa,  Mrs.  Carter.       Rare. 

SCROPHULARIACEiE.        Figwort  Family, 

VERBASCUM,  L.        Mullein. 

V.  Thapsua,  L.         Common  Mullein, 

Common,  or  frequent,  through  the  east  half  of  the  state  ;  infrequent  westward. 

V.  BlattariOy  L.         Moth  Mullein. 

Lapham.       ljii,Ke  Fe])ln,  M ins  Manning.       Rare. 

LINARIA,  Tourn.         Toad-Flax. 

Lt,  Canadensis,  Dumont.        Wild  Toad- Flax. 

Plentiful  on  the  prairie  about  Sandy  lake,  close  north  of  MiDoeapolls,  RoUrti: 
Alexandria,  Mr>i.  Terry;  upper  Mississippi  river,  Garrison.       Infrequent. 
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L.  vulgaris.  Mill.        Toad-Flax.    Butter'and-egga.    Bamsted, 

BeeomlDK  a  frequent  weed,  oeeaiionally  (abondant :  upper  MtssiBsippl  river ; 
Mloneapolls ;  Ooodhue,  Wabasba,  Nicollet  and  Blue  Batth  counties. 

SCROPHUL  ARIA,  Toam.       Fiowort. 

8.  nodosa,  L..  var.  Marilandica,  Gray.  .    Figwort.  » 

Common  througb  tbe  soutb  half  of  tbe  state ;  extending  north  to  the  upper  Missis- 
•Ippt  rlrer. 

[Collinsla  parviflora,  Dongl.,  will  probably  be  found  in  northern  Minnesota.] 

CHCLONE,  L.       Turtle- HEAD.    Skakb-hbad. 

C.  srlabra,  L.       Turtle-head.    Snake-head.    Shell-flower.    Balmony. 
Common,  or  frequent,  throughout  the  state,  exeepting  perhaps  southwest  ward. 

PENTSTEMOX,  Mitchell.       Bbardtonoub.    Pbntstbmon. 

P.  pubescens,  Solander.       Beard-toDgue.    Pentstemon. 

Common,  or  frequent,  through  the  southeast  and  central  portions  of  the  state  and 
Id  the  Red  river  valley,  extending  northeast  to  the  upper  Mississippi  river,  and  to  the 
lake  of  the  Woods  (rare),  Dawson;  apparently  wanting  in  Blue  Earth  county  and  west- 
ward, Ldbera;  but  found  in  Pipestone  county.  Bin,  Bennett. 

P.  STi^ndifloniB,  Nutt.       Largre-flowered  Pentstemon. 

Common  from  lake  Pepin,  Saint  Paul  and  Minneapolis,  to  the  upper  Mississippi 
river ;  and  thence  frequent  westerly  to  Bock  county,  Leiberg,  Pipestone  county,  Mr$. 
Bennettt  and  the  Red  river  valley  near  Olyndon,  CMIge, 

P.  acuminatus,  Dougl.*       Beard-tongae.    Pentntemon. 

Red  river,  Watnon  in  Bot.  Rep.  of  King*8  Expl  of  the  Fortieth  Parallel.       West. 

MIMULUS  ,  L .  MONKET-FLOWBB. 

M.  ringrons,  L.       Monkey-flower. 

Common,  or  frequent,  throughout  the  state.  (In  Blue  Earth  and  Martin  counties 
asaally  having  the  angles  of  the  stem  very  decidedly  winged,  Oedge;  so,  too,  at  White 
Bear,  Ramsey  county,  Mies  Field.) 

M.  Jamesii,  Torr.  &  Gray.        Monkey-flower. 

Throughout  the  state.  Minoeapolls  (plentiful).  Fort  Bnelling,  BtiHwater,  and  lake 
Pepin;  Saint  Cloud,  and  the  upper  Mississippi  river;  Beaver  creek.  Rock  county,  Leiherg. 

GBATIOIiA,  L.        Hbdoe-Hy880p. 

G.  Virsriiiiana,  L.        Hedge- Hyssop. 

Frequent,  occasionally  common,  throughout  the  state.   The  most  northern  localities 

*  PXATBTRMOX  ACDM INATUS,  Dougl.  Glaucous,  6  to  20  inches  high,  generally  stout 
iod  rigid,  leafy  :  leaves  coriaceous,  somewhat  cartilaginous-margined  :  radical  and 
lowest  cauUne  obovate  or  oblong :  upper  caullne  from  lanceolate  to  broadly  ovate,  or 
the  upper  cordate-clasping,  these  mo9tly  acute  or  acuminate  :  thyrsus  strict,  loter- 
mpted,  leafy  below,  naked  above  ;  the  clusters  several-flowered,  and  peduncles  and 
pedicels  mostly  very  short :  sepals  ovate  and  acute  or  lanceolate:  corolla  lilac  or 
Aanglug  to  violet ;  the  limb  half  or  two-thirds  inch  in  diameter :  sterile  filament 
«98tly  bearded  at  the  dilated  tip :  capsule  firm-coriaceous  and  acuminate.  Oray*8 
Synoptical  Flora  of  N.  A. 
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reported  are  the  8t.  Louis  riTer,  Jf  rs.  Herrich,  and  the  Bed  rlTer  (In  an  open  swtmp), 
Datcson,  who  mentions  also  a  variety  of  this  species  near  Saint  Vincent. 

[A  form  which  seems  to  be  a  distinct  variety,  or  perhaps  a  species  hitherto  uste- 
scrlbed,  differing  much  from  the  ordinary  type  of  G.  Yirglniana,  is  reported  by  Ifr.Ld- 
herg,  with  the  following  description  :  "  Sterile  filaments  conspicnoiisly  tipped  witH  % 
head :  plant  rather  robust,  8  to  12  inches  high,  very  smooth  when  dried,  but  in  th« 
growing  state  covered  with  a  clamipy  exudation ;  lower  leaves  lanceolate,  entire,  short 
(half  an  inch  long) ;  upper  leaves  somewhat  clasping,  conspienoosly  8-  to  6-nerved,ofiti 
or  broadly  lanceolate,  acute,  mostly  sharply  toothed,  from  an  inch  to  one  and  a  halt 
inches  long ;  pedicels  mostly  longer  than  the  leaves ;  bractlets  under  the  calyx  tvs. 
laDceolate,  entire  or  slightly  toothed,  5  to  6  lines  long,  i  to  i^  lines  wide,  twice  at  Iobj 
and  about  three  times  as  wide  as  the  sepab ;  corolla  yellowish  white,  a  half  inekm 
length.— Abundant  In  peaty  bogs,  Nicollet  county.   June."] 

ILYSAXTHES,  Baf.        False  Pimpebnsl. 

I.  grratloleides,  Benth.       False  Pimpernel. 

Fort  Bnelling,  Roberta;  Blue  Earth  county  (common),  Ltiberg'  Emmet  couotj,  Iowa 
(rare),  CraUy,      South. 

8YNTHYRIS,  Benth.       Synthyeis. 

S*  Hongrbtoniana,  Benth.       Synthyris. 

Stillwater,  Parry;  Cannon  Blver  FaXin,  Blake,  Sandberu;  near  Saint  Paul.  Robertt\ 
Chisago  and  Morrison  counties  On  the  latter  common  north  of  Little  Falls).  Vpham. 

YSBONICA,  L.        Speedwell. 

V.  Yirsrinica,  L.        Culver's  Physic, 

Common  through  the  south  half  of  the  state  and  in  the  Red  river  valley ;  extendioc 
northeast  to  the  upper  Mississippi  river. 

Y.  Auagrallift,  L.       Water  Speedwell. 

Frequent  through  the  south  half  of  the  state  and  in  the  Hed  river  valley. 

Y.  Aniericana«  Schwein         American  Brooklime. 
Frequent  throughout  the  state. 

Y.  scutellata,  L.       Marsh  Speedwell. 

Throughout  the  state,  but  infrequent  Bogs,  upper  Mississippi  river,  Parry;  St. 
Louis  river,  Mrs,  Herrick;  Minneapolis,  Juni,  Kaasiibe.   [Devil's  lalte,  Dakota,  Qcyer.] 

[V.  serpyllifolia,  L.,  doubtless  occurs  In  this  state,  but  has  been  overlooked.] 

Y«  peregrrioa,  L.       Neckweed.    Purslane  Speedwell. 
Frequent,  or  common,  throughout  the  state. 

V,  aroensis,  L.        Com  Speedwell, 

Duluth,  Juni;  Hesper,  Iowa.  A! r8.  Carter.       Infrequent . 

BUCHNERA,  L.       Bluk-Heartp. 

B.  Americana,  L.       Blue -Hearts. 
Wabasha,  Qibaon,      Kare.       Southeast. 

GEBAKDIA,  L.        Gerardia. 

G«  purpurea,  L.        Purple  Gerardia. 

Common  tlirough  the  south  half  of  the  state  ;  less  frequent  nortbward,  ai  at  tbe 
lake  of  the  Woods,  Daveon,  and  in  the  Red  river  valley,  Scott,  Bavard. 
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O.  purparea,  L.,  var.  pauperctUa,  Gray.*       Purple  Gerardia. 

Lower  Canada  to  Saskatchewan,  and  southward  from  eoast  of  New  England  to 
Pienn.,  N.  Illinois  and  Wiseonsln,  Oray^a  Synoptical  Flora  of  N.  A,;  apparently  the 
^nTalling  form  of  this  species  in  Minnesota. 

&•  aspera,  Douf^l.       Parple  G-erardia. 

Common  through  the  west  half  of  the  state,  abundant  in  the  Bed  ri?er  Talley ;  ex- 
landlDg  east  to  lake  Pepin,  Miu  Manning, 

&•  tennifolia,  Yahl.       Slender  Gerardia. 

Common,  or  frequent,  through  the  south  half  of  the  state ;  also  found  in  the  Red 
rhrer  ralley,  Scott,  and  at  Devirs  lake,  Dakota,  Oeyer;  extending  northeast  to  the  up- 
lier  Mississippi  rlYor,  Oarriton, 

6.  tenuifolia,  Yah].,  var.  asperula,  Gray.t       Slender  Gerardia. 
Collected  by  T.  J.  Hale,  near  the  St.  Croix  river,  and  in  Fillmore  county. 

G.  Skinueriana,  Wood.    (G.  setacea,  Gray's  Manual.)       Gerardia. 
Lapham.      Upper  Mississippi  river.  Garrfoon.      Kare.      South. 

&•  qaercifolia,  Parsb.        Smooth  False  Foxfirlove. 
Lapham.       Bare.       South. 

G.  flrraiidiflora,  Bentb.       False  Foxglove. 

Nicollet  county,  AiUm;  Saint  Paul,  Mits  Caihcart.      South. 

G«  pediculaiia,  L.       Lousewort  Fozf^love. 

Lapham,  Minneapolis,  Roberto;  White  Bear  lake,  Bamsey  county,  Kelley;  lake 
Pl»pln,  Mi88  Manning.       Southeast. 

G.  auricolata,  Micbz.       Gerardia. 

Blue  Earth  county,  Leiberg;  Nicollet  county,  Aiton;  New  Ulm,  Junt;  frequent  in 
Martin  county,  and  in  Emmet  county,  Iowa,  CrcUty,      Sooth. 

CASTILLBIA,  Matis.        PxiNTSD-Crp. 

C*  Goccinea,  Spreng.        Scarlet  Pointed- Cup.    Indian  Pink.    * 'Bloody  War- 

nor. 

Common,  often  abundant,  throughout  the  wooded  portion  of  the-state;  less  so  in  tlie 
ivairle  region  ;  rare  from  Blue  Earth  county  westward,  Leiberg.  Neaily  all  yellow,  at 
least  in  some  years,  upon  districts  ten  to  twenty  miles  in  extent,  as  was  observed  in 
Washington  and  Bamsey  counties ;  elsewhere  scarlet,  with  ooeaslonal  yellow  speci- 
OMns  intermixed. 

C*  pallida,    Kuntb,  var.  septeiitrionalis,  Gray.       Pale  Painted-Cup. 

Lapham.  Fergus  Falls,  Leonard;  Bed  river  valley,  Scott.  [North  of  lake  Superior, 
Agasifit.'i      Bare.      North. 

C.  sessiliflora,  Punb.        Pale  Painted-Cup. 

Frequent  thiouRhoutthe  prairie  portion  of  the  state;  extending  northeast  to  the 
■pper  Mississippi  river. 

•Gkraxdia  pubpubba,' L.,  var.  paupbbcula,  Gray.  A  span  to  a  foot  high, 
QBOother  :  stem  mfire  simple  or  with  stricter  branches :  pedicels  mainly  opposite  : 
lowers  decidedly  smaller :  corolla  usually  only  half  inch  long,  lighter  rose-purple : 
mlyx-teeth  deltoid-subulate  from  a  broad  base,  leaving  comparatively  narrower 
Inuses.  sometimes  over  half  the  length  of  the  tube.,  Oray*8  SynopticcU  Flora  of  N.  A. 

tOBBABDiA  TBSfuiFOLiA,  Vah].,  var.  aspbbula.  Gray.  Distinguished  by  Professor 
Iray,  from  the  t>pical  G.  tenuif olia,  as  follows :  Leaves  all  nearly  filiform,  the  upper 
Ide  hispid ulo-scabrous  or  asperulous  (in  the  manner  of  G.  aspera) :  inflorescence  more 
mniculate  and  with  the  pedicels  all  ascending  :  corolla  small,  the  expanded  limb  only 
mXt  an  inch  in  diameter.-*  Dry  and  bare  hills  and  bluffs.  Missouri  to  Minnesota.  Wls- 
vnsiQ  and  Michljtan.    Botanical  Gazette,  vol.  iv,  p.  103 :  May,  1879. 
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OBTHOCABPUS,  Natt.       OftTHOCARPUS. 

O.  luteus,  Natt.*       OrthocarpaF* 

Lapham.  North  part  of  the  Red  river  valley  (Kittson  ooanty),  Upham;  Rosefti 
prairie,  Scott;  Pembina,  Havard,      Northwest. 

EUPHBASIA,  Toum.        Etebrioht. 

E*  oificiQaliSy  L.        Eyebright. 

North  shore  of  lake  Superior ;  "abundant  everywhere  about  the  edges  of  mosir 
thickets,  especially  on  the  rocky  'peninsula'  at  Grand  Marais;  in  bloom  the  Isttof 
July  and  during  August ;  small  and  little  branched  in  exposed  sitnations,  larjrer  aoi 
much  branched  among  other  vegetation."  Roberts,      North. 

BHINANTHUS,  L.        Yellow  Rattle. 

B.  Crista-cralli,  L.        YeUow  Rattle. 

Lake  Superior,  Gray's  Manual;  doubtless  in  northeastern  Minnesota  (but  probablr 
not  in  the  vicinity  of  Minneapolis,  where  it  has  been  reported^      North. 

PEDICULABIS,  Toum.        Lousewort. 

P.  Canadensis,  L.       Commoo  Lousewort.    Wood  Betony. 

Common,  in  many  places  abundant,  throughout  the  state,  excepting  perhapi 
northeastward.  Flowers  all  greenish  yellow,  with  no  tinge  of  purple,  upon  extensfTt 
districts. 

P.  lanceolata,  Micbz.       Lousewort. 

Frequent  southeastward  ;  common  westward  and  in  the  Red  river  valley. 

MELAMPYBUM,  Toum.       Cow- Wheat. 

M.  Aniericanum,  Michx.        Cow-Wheat. 

Throughout  the  state;  common  or  frequent  northward,  rare  southward.  Pine 
barrens,  St  Croix  river,  Parry;  Ramsey  county,  Mrs.  Terry;  north  of  lake  Superior 
(common),  Juni,  Roberts;  lake  of  the  Woods,  Dawson. 

ACANTHACEiE.        Acanthus  Family. 

BUELLI A ,  L.        RuELLiA . 

B^  ciliosa,  Parsh.        Raellia. 

Lake  Pepin,  JtfiMAfanni7i(7.      Rare.      Southeast. 

*Orthogabpu8,  Nutt .       Calyx  tubular-campanulate,  4-clef  t,  or  cleft  anteriorly  au4 
})osteriorly  and  the  divisions  2-cleft  or  parted.   Corolla  mostly  with  slender  tube ;  upper 
lip  (galea)  little  longer  and  usually  much  narrower  than  the  inflated  i-  to  3*8accate 
lower  one.   Stamens  4 ;  the  smaller  anther-cell  sometimes  wanting  —Low  herbs,  almost 
all  annual  (W.  North  American  and  one  Chilian) ;  with  mainly  alternate  entire  or  3-  to 
5-parted  and  laciniate  leaves ;  the  upper  passing  mto  bracts  of  the  dense  spike  and 
not  rarely  colored,  as  alto  the  calyx-lobes ;  the  corolla  yellow,  or  white  with  purple  or 
roie*eolor.  often  much  surpassing  the  calyx.   Seeds  numerous  or  rather  few.   f  I.  spriof 
and  miBmer.      fS.   Tbuk  Obthocabpus,  Benth.   Corolla  with  simply  saccate  lip 
iBMBipteaoiisly  or  obsoletely  8-toothed,  and  moderately  smaller  ovate -triangular 
gilea;  Its  small  tip  or  mucro  usually  somewhat  iuflexed  or  uncinate ;  stigma  small, 
•Ktln;  anthers  all2-celled;  seed-coat  very  loose,  costate-reticulated;  rootaooual. 
UJXBUS,  Nutt.   Pubescent  and  hirsute,  sometimes  viscid  ;  stem  strict,  a  span  to 
.leaves  from  linear  to  lanceolate,  occasionally  3-clef  t :  bracts  of  the  denss 
with  more  dilated  base,  completely  herbaceous,  mostly  3-cleft,  about 
y^jrs :  eorolla  golden  yellow,  less  than  half  inch  long,  twice  or  tbrlce 
^«alyz ;  tip  of  galea  obtuse  and  straight.  Gray's  Synoptical  Flora  ofX^ 
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VERBENACEiE.        Vervain  Family. 

VERBENA,  Toarn.        Vekvain. 

IT.  an^^stifolia,  Michx.       Narrow-leaved  Vervain. 

steams  eeunty,  Mr$,  BlaiMteU;  Qoodhue  eoanty,  Sandberg;  lake  Pepin,  Miaa  Maa- 
tiny.       Sare.      Southeast. 

V.  hastata,  L.       Blae  Vervain. 

Common  throughout  the  state,  excepting  farnorthward,  where  It  Is  infrequent  or 
rare,  both  In  the  Red  river  valley  and  about  lake  Superior ;  found  at  the  lake  of  the 
Mfoods,  DatMoti. 

V.  nrticaefolia,  L.       White  Vervain.    Nettle-leaved  Vervain. 
Frequency  and  range  like  the  last. 

V-  stiicta.  Vent       Hoary  Vervain. 

Common,  or  frequent,  on  sandy  land  southward;  extending  north  to  the  upper  Mis- 
liasippl  river,  Hov^ihUm, 

V.  officinalis^  L.        European  Vervain, 
mnneapoUs,  HerricK      Bare. 

Vm  bracteosa,  Michx.       Proetrate  Vervain. 

Common  through  the  south  half  of  the  state ;  extending  north  to  the  upper  Missls- 
ilppl  river,  HoughUm,  Oarrieon.  (A  probable  hybrid  between  this  species  and  V.  stricta 
wax  found  at  Minneapolis  in  1882.  It  was  procumbeut  and  much  branched,  much  larger 
ind ,  coarser  than  V.  bracteosa,  covering  a  space  about  three  feet  in  diameter ;  hirsute ; 
leaves  often  8-  to  &-eleft ;  spikes  clustered,  loosely  flowered  ;  bracts  inconspicuous, 
ihorier  than  the  calyx ;  flowers  small,  blue.    Upham,) 

LIPPIA,  L.        LippiA. 

L.  lauceolata,  Michz.       Fofir-fmit. 

Lake  Pepin,  Jfiss  Jfannina.      Hare.       Southeast. 

PBLBTMA,  L.       Lopsbed. 

P.  Leptostachya,  L.       Lopseed. 

Common,  or  frequent,  through  the  south  half  of  the  state  ;  extending  north  to  Todd 
county,  Upham,  the  upper  Mississippi  river,  Octrriton,  and  Fergus  Falls,  Leonard, 

LABIATiE.        Mint  Family. 

T£UCBIXJM,  L.       Germander. 

T.  Canadense,  L.       American  Germander.    Wood  Sage. 

Frequent,  occasionally  common,  through  the  south  half  of  the  state  and  in  the  Bed 
river  valley  to  Pembma,  Havard, 

ISAKTHUS,  Michz. 

I.  csenileus,  Michz.       False  Pennyroyal. 

Lake  City,  Mrs.  Ray;  Blue  Earth  county,  Leiherg'  Minneapolis,  WincheU,  Roberts. 
South. 

MENTHA,  Tourn.       Mikt. 

M,  viridiSf  L.        Spearmint. 

Often  cultivated,  and  occasionally  spontaneous,  escaping  from  gardens. 
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M.  piperita^  L.        Peppirmini. 
Oeourriog  like  the  last. 

M.  Canadensis,  L.       Wild  Mint. 
Common  tbroagbout  the  state. 

LYCOPUS,Toum.       Water  Horkhoukd. 

L.  Virgriuicus,  L.       BuRle-weed. 

Frequeut,  esi>ecially  northward  ;  common  north  of  lake  Superior,  Jtmi,  Roberta. 

li.  rubelliis,  Moeocb.     (L.  Europsus,  L.,  var.  integrifoliaa.  Gray.)     Water 

Horehound. 

Minneapolis,  TwinkiOt  Herriek;  upper  Mississippi  rirer,  Oarriton;  Baptism  rirer, 
Juni. 

li.  lueidus,  Turcz.,  var.  Americanus,  Gray.*       Water  Horeboond. 
Blue  Earth  county,  Leihtrg;  Bear  lakes,  Murray  county,  Upham,       West. 

li.  siuuatuSy  Ell.    (L.  Europseus, L.,  var.  sinuatus,  Gray.)         Water  flor^ 
hound. 
Frequent,  or  common,  throughout  the  state. 


LXNANTHCMUM,  Michx.       Mountain  Mint.    Basil. 

P.  lanceolatuni,  Pursh.        Mountain  Mint.    Basil.    "  PennyroyaL** 

Common,  in  many  districts  abundant,  on  moist  land  throoghout  the  prairie  portion 
of  the  state. 

P.  linifolium,  Pursh.        Mountain  Mint.    Basil. 
Blue  Earth  county,  Leibwg.      South . 

CALAMINTHA,  Toum.,  Moench.        Calamint. 

C  Nuttallii,  Benth.    (C.  glabella,  Benth.,var.  Nuttallii,  Gray.)       Calamint 
Falls  of  St  Anthony.  Wood^s  CUus-Book,      Infrequent.       East. 

C.  Clinopodium,  Benth.       Basil. 
Stearns  county,  OarrUon.      Infrequent. 

HEDEOMAy  Pars.       Mock  Pennyroyal. 

H.  piilegrioides,  Pers.        American  Pennyroyal. 

Upper  Mississippi  river,  OarrUon;  lake  Pepin,  Miss  Manning.      Bare.      South. 

H.  hispida,  Pursh.        Mock  Pennyroyal. 

Common,  or  frequent,  through  the  south  half  of  the  state  ;  extending  north  to  the 
upper  Mississippi  riyer,  OarrUon. 

MONARDAy  L.       Horse-Mint. 

M.  fistulosa,  L.        Wild  Bergamot 

Throughout  the  state  :  frequent  northeastward  ;  common,  often  abundant,  south- 
ward and  in  the  Red  river  valley. 

•Lycopus  lucidus,  Turcz.  Stem  stout  (2  to  3  feet  high),  erect,  acute-angled  at  top; 
leaves  lanceolate  or  oblang-lanceolate  (2  to  4  Inches  long),  acute  or  acuminate,  with 
large  and  very  sharp  serrations,  the  base  obtuse,  or  occasionally  acute,  subsessile: 
calyx-teeth  alternate,  subulate.— Var.  Americaxus.  Gray.  Leaves  barely  shining  on 
both  sides,  often  hairy-pubescent ;  stem  generally  hairy  ;  calyx.— leexh  small  and  rigid. 
Oray*8  RevUion  of  Lycopus »  Proc.  Amcr.  Acad.,  1870. 
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kl.  punctata,  L.       Hone-Mint. 

Upper  Mississippi  rlrer,  Houflf^ton;  Stearns  county,  JTrs.  BlaUdell;  Nicollet  county, 
Ltton ;  lake  Pepin,  Mi$8  Mannino.      Kare.      Soutlieast. 

BLEPHILI2V,  Raf.       Blephilia. 

).  ciliata,  Raf.       Blephilia. 
Lapham.      Rare.      Southeast. 

I.  hirsuta,  Benth.       Blephilia. 
Lapham.      Infrequent.      Southeast 

L.OPHANTHUS,  Benth.       Giant  Hy880p, 

J.  iiepetoides,  Benth.       Giant  Hyssop. 

Falls  of  the  St.  Croix,  Parry;  Lae  qui  Parle  county,  Upham.      South. 

!«.  ftcrophularlsefolius,  Benth.        Giant  Hyssop. 

Frequent  southward ;  extending  north  to  the  upper  Mississippi  river,  Houghton. 

J*  anisatus,  Benth.       Anise  Hyssop. 

Common,  or  frequent  through  the  south  half  of  .the  state;  abundant  in  the  Red 
iTer  valley ;  extending  northeast  to  the  upper  Mississippi,  Houghton,  and  Rainy  Lake 
lTer»  Keating.  "All  three  of  the  above  species  are  found  side  by  side  at  the  Falls  of 
he  St.  Croix.**  Parry, 

NEPETA,  L.       Cat-Mint. 

i,  Cataria,  L.        Catnip. 
Frequent  throaghont  the  state. 

f.  Glechoma,  Benth.        Ground  Icy.    QUI. 

Occasionally  adventive :  Todd  county,  Upham;  Minneapolis  (frequent),  Roberts; 
iaokato,  Leiberg;  Lake  City,  MiM  Manning;  Smmet  county,  Iowa  (rare),  Cratty, 

DRACOCEPHAIiUM,  Tourn.        Draoon-Hbad. 

D.  parTiflomm ,  Nutt        Dragon-head. 
Throughout  the  state  :   frequent  northward;  rare  southward. 

PHYS08TEGIA,  Benth.        Falbs  Dbagon-hkad.    Lion'8-hrart. 

^.  Virsrinianay  Benth.        False  Dragon-head.    Lion's-heart. 

Frequent  through  the  south  half  of  the  state  and  in  the  Red  river  valley ;  extend- 
IS  northeast  to  the  upper  Mississippi  river.  Parry, 

BRUKELIiAy  Tourn.        Self-heal.    Heal-all. 

tm  vulsrarlSy  L.       Self-heal.     Heal-all. 

Throughout  the  state  :   common  northward ;  frequent  southward. 

SCXJTEIiliARIA,  L.       Skullcap. 

•  Tersioolor,  Nutt.        Skullcap. 

Lapham.      Shore  of  lake  Pepin,  in  Wisconsin,  If  Cm  Manning.       South. 

•  imr^'ula,  Michx.        Skullcap. 

Frequent  through  the  south  half  of  the  state  and  north  to  the  upper  Mississippi 
rer. 
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S  •  STAl^Ticulata ,  L,       Skullcap. 

Common,  or  frequent,  throughout  the  state. 

S.  lateriflora,  L.       Mad-dosr  Sknllcap. 
Commonness  and  range  like  the  last 

MARRUBIUM ,  Tottm.        Horehouhd. 

M,  vulgare,  L.        Harehound, 

Lake  Pepin,  If  iM  Manning.      Infrequent. 

GAIiEOPSIH,  L.       Hemp-Nettle. 

G»  Tetrahit,  L.        Common  Hemp-Nettle. 

Abundant  north  of  lake  Superior ;  infrequent  southward.  If r.  Rol»erU  desolbM 
It  on  the  north  shore  of  lake  Superior  as  "very  common,  growing  on  the  shtngle  espe- 
cially ;  corolla  almost  universally  white,  marked  with  yellow  In  the  throat ;  mely 
purple." 

STAOHYS,  Toum.       Hed6B-Nbttlb.    Woundwoht. 

S.palustriSyL.       Hedge-Nettle.    Woundwort. 

Abundant  on  moist  ground  and  margins  of  slonghs  throughout  the  state ;  in  miay 
districts  southwestward  persisting  as  a  weed  in  wheat-flelds.  (The  tube  of  the  eoroDs 
is  abruptly  constricted  on  the  front  side  near  its  base,  and  within  at  that  point  besn 
short  white  hair.    Floral  leaves  small,  but  much  exceeding  the  sessile  calyx.) 

S.  aspera,  Michz.   (S.  palustris,  L.,  var.  aspera,  Gray.)       Hedge-Nettie. 
Woundwort. 
Common  north  of  lake  Superior  at  Little  Marals  and  Palisades,  RoberU;  Pembisa, 
Chickcring,  Scott;  Steams  county.  Garrison;  Minneapolis,  Twining,  Kassuhe;  Blue 
Earth  county,  Leiberg. 

LEONURUS,  L.       Motherwort. 

L.  Cardiaca,  L.        Common  Motherwort, 

Becoming  frequent  southward  :  Minneapolis ;  Saint  Paul ;  Stillwater ;  lake  Pepio; 
Fillmore,  Blue  Earth  and  Martin  counties. 

liAMIUM,  Toum.        Dead-Nettle. 

L.  ampJexicauht  L.        Dead-Nettle, 

Excelsior,  near  Minneapolis,  Mrs.  Hcrrick;  probably  also  at  Duluth.  This  is  likely 
to  become  a  frequent  weed. 


BORRAGINACE.E.        Borage  Family. 

SYMPHYTUM,  Tourn.        Comfrey. 

5.  officinale^  L.         Comfrey, 

Escaped  from  cultivation  :  Minneapolis,  W.  H.  Hatch;  Qoodbue  county.  Snndlnrg. 
Infrequent. 

OXOSMODIUM,   Michx.        False  Gromwell. 

O.  Caroliiiiaiiuin,  DC.        False  Gromwell. 

Fre(iuent,  occasionally  common,  through  the  south  half  of  the  state 
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O.  Carolintanuiiiy  DC,   var.  molle,  Grajr.  (0.  moUe,  Michx.)       False 

Gromwell. 

Winona  ooanty,  Holzlnoer;  Spring  Valley,  Fillmore  ooantj,  Dr,  W.  E.  Leonard; 
Beott  eoanty,  Winehell;  Nicollet  county,  AUan;  Blue  Earth  county,  LUbero;  Ferxos 
Palls,  Dr.  H,  C.  Ltonard;  Worthlngton  (rare),  FoaU,      South  and  west, 

LITHOSPERMUM,  Toum.        Gromwell.    Pucooon. 

[If.  ortwrMe,  L.,  may  be  expected.  It  Is  reported  In  Michigan  as  a  bad  weed  1  n  wheat- 
flelds.] 

If  ang^astifoliiliny  Michx.        Karrow-leaTed  Gromwell. 

Frequent  southward  and  In  the  Red  river  yalley ;  extending  northeast  to  the  upper 
Mississippi  nver .  (The  early-flowering  state  of  this  species,  with  the  Cube  of  the  corolla 
mueh  elongated.  Is  described  In  Gray's  Manual  under  the  name  L.  longlflonim, 
Bpreng.)         * 

L.  offlcinaUt  L.        Common  QromwelL 

Minneapolis,  RoheriSt  Berriek;  Brockway,  Steams  county.  Miss  Campbell.      Rare. 

L.  latifoUuui,  Michx.        Broad-leaved  Gromwell. 

Isanti  county,  Upham;  Saint  Paul,  Mies  Catheart;  near  Meeker's  Island,  Minne- 
apolis, KoBsube;  Chaska,  Carver  county,  Juni;  Blue  Earth  county,  Leiberg;  Martin 
•onnty  (rare),  Crotty.      South. 

li.  hirtum,  Lehm.       Hairy  Puccoon. 

Common,  often  abundant,  on  sandy  land  In  the  south  half  of  the  state ;  extending 
Berth  at  least  to  Fergus  Falls,  Leonard. 

Li.  caDesceuSy  Lebm.        Hairy  Pacooon  or  Alkanet.    '*  Indian  Paint.'' 

Abundant,  or  common,  through  the  south  half  of  the  state,  and  In  the  Red  river 
Talley ;  extending  northeast  to  the  upper  Mississippi  river.  The  red  Juice  of  the  root 
Is  used  by  the  Indians  to  paint  their  faces  a.nd  for  other  purposes  In  dyeing. 

[For  L  lODgiflorum,  Spreng ,  see  L.  angustlfollum,  Michx.,  above,] 

IMLERTENSIA,  Roth.       Smooth  Lukgwort. 

M.  Virs^inicay  DC.        Virprinian  Cowslip  or  Lungwort.    '*  Blue  Bells." 

L<m>ham.  Rochester,  Olmsted  county,  iits*  Bcane;  Le  Roy,  Mower  county,  MUb 
Btxby.      Southeast. 

M*  pauiculata,  Don.       Smooth  Lungrwort. 

Common  on  the  north  shore  of  lake  Snperlor,  Jitni,  Roberts;  St.  Louis  river,  Mrs. 
Qcrriek,  *'  The  flower-buds  pink,  turning  blue  as  they  open,  thus  giving  the  flowering 
plant  a  showy,  variegated  appearance.    Still  blooming  in  August."   Roberts. 

MYOSOTIS,  L.  SCORPION-ORA88.     FORGBT-ME-NOT. 

m.  arvensis,  Hoffm.       Forpret-me-not. 

Minneapolis  (quite  surely  this  species),  Herrlek,      Rare. 

M.  vema,  Nutt.        Forjfet-me-not. 
Pipestone  county,  M  rs,  Bennett      Rare. 

KCUINOSPERMUM,  Swartz.       Stickssed.    Bur-seed. 

C  HoribuQflum,  Lehm.*       Stickseed.    Bur-seed. 
Ked  river  near  Saint  Vincent,  Dawson.       West. 

*EcQiNQ0PBRMUx  F£X)RiBuifDUM,  Lshm.  Rather  strict,  two  feet  or  more  high,  or 
sometimes  smaller  :  leaves  from  oblong-  to  linear-lanceolate  ;  the  lowest  tapering  la  to 
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E.  deflexum,  Lehm/       Stickseed.    Bur-seed. 
Red  rlTer  Talley  at  Pembina,  Havard,      Northwest. 

E,  Lappula,  Lehm.        Stickseed,    Bur-seed.    ** Stick-tight,' 

Common,  oftei^  abundant,  through  the  south  half  of  the  state ;  less  frequent  In  the 
Red  river  valley  and  the  region  of  lake  Superior  (reported  at  Duluth,  JuTii,  and  intlie 
vicinity  of  Saint  Vincent,  abundant,  Dawson). 

£•  Bedowskii,  Lehm.,var.  occidentale,  Watson.        Stickieed.    Ba^ 

seed.    **  Stick-tight." 

Frequency  and  range  nearly  like  the  last ;  but  probably  absent  northeaitwanL 
(Procumbent  and  ascending,  six  to  twelve  inches  high.)— The  American  plant  is  ls« 
strict,  at  length  diffuse,  and  the  tubercles  or  scabrosities  of  the  nutlet  are  sharphisteid 
of  blunt  or  roundish,  as  in  the  Asiatic  plant.    Oray*8  Synoptical  Flora  of  K.  A, 

E.  Virsrinicuiiiy  Lehm.      (Cynofflossum  Morrisoni,  DC.)         Beggar's  Lioe. 

Stickseed.    Bur-seed,    "Stick- tight," 

Common,  or  frequent,  through  the  south  half  of  the  state ;  rare  or  less  freqneot 
northward. 

CYNOGIiOSSUM,  Tourn.       HouhdVTonquk. 

C,  officinale,  \i.        Hound' 8- Tongue, 

Becoming  a  frequent  weed  :  lake  Pepin,  Miss  Manning;  Hastings,  X^onord,  snd 
Mendots,  Dakota  oouuty,  Kassube;  Nicollet  county,  Aiton;  Jordan,  Scott  county,  Jwi; 
Steams  county,  Oarrisonf  CampbeU. 

C.  Virginicum,  L.        Wild  Comfrey. 

Goodhue  county,  Sandberg;  Steams  county,  Upham;  St.  Louis  river,  Mrs.  flerriek 
East  and  north. 

ASPERUGO,  Toum.        German  Mudwort. 

A.  procutnbens,  L.f        German  Mudwort, 

Adventive,  but  scarcely  established,  at  Pipestone  City,  Mrs.  Bennett      Rare. 

marRlned  petioles  :  racemes  numerous,  commonly  geminate  and  in  fmit  rather  strict : 
nutlets  with  elongated  triangular  back  naked  (2  lines  longX  merely  scabrous ;  and  the 
margin  armed  with  a  close  row  of  flat  subulate  prickles,  their  bases  often  confloent; 
scar  smaller  and  narrowly  ovate .  Limb  of  corolla  varying  from  2  to  6  lines  in  diameter. 
Qray*8  Synoptical  Flora  of  N.  A. 

*£CHIN08PBBMUM  DKFLBZUM,  Lehm.  Diffusely  branched,  a  foot  or  so  high  :  lestes 
from  oblong  to  lanceolate  :  racemes  lax,  loosely  panicalate  :  flowers  soon  sptne. 
smaller  than  In  the  preceding  :  nutlets  smaller,  and  the  mostly  naked  back  (a  line  long) 

broader Habit  intermediate  between  the  preceding  and  £.  VirgiDieoDi 

Lehm.;  the  American  specimens  having  occasionally  some  few  prickles  developed  from 
the  rough-granulate  dorsal  face  of  the  nutlets.  Fmit  as  well  as  flowers  about  half  the 
size  of  that  of  E.  floribundum.    Oray's  Synoptical  Flora  ofN.A. 

t  Abpkbugo,  Tourn .  Calyx  when  in  flower  nearly  regular,  deeply  5-c1eft,  in  fruit  %• 
lobed,  with  the  lobes  valvate,  closed,  flattlsh,  palmately  lacininate,  the  one  6>  and  the 
other  7-toothed.  Corolla  f unnelshaped-salvershaped  ;  the  throat  closed  by  5  obtoM 
scales;  limb  concave,  5-1obed.  Stamens  included.  Nucules  laterally  compressed, 
nearly  smooth  with  raised  dots,  attached  by  their  narrow  inner  edge  to  the  eonicsl 
receptacle.  A  rough  herb  with  fragile  juicy  stems,  and  small  axillary  purplish-bloe 
flowers.  Calyx  much  enlarged  and  veined  In  fruit,  somewhat  like  the  perianth  of  tbe 
female  flowers  of  the  genus  Atriplex. 

A.  procumbcna,  L.  The  only  known  species.  Annual ;  stem  1  to  3  feet  long, pro- 
etimbentor  trailing,  succulent,  brittle,  angular,  thinly  studded  with  reflexed  prickles. 
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HYDROPHYLLACEiE.        Wateri-baf  Family, 

HYDROPHYLLUM,  Toum.       Watbrleaf. 

H.  Tiririiiicaiiit  L.       Waterleaf. 

Oommon,  ooeaslonall j  abaDduit,  throagh  the  south  half  of  the  state ;  exteniling 
DOfftb  al  least  to  Morriion  eounty  (plentiful),  Upham,  and  Olaj  eonuty  in  the  Red  rirer 
talley,  Qtdge, 

WL  appendiculatumy  Michx.        Waterleaf. 

Lake  Peptn.  Miu  Mannino;  Bine  Earth  eounty,  Letberg,      Bontb. 

BlililSIA,  L.       Elltsia. 

B«  Nyctelea,  L.    (Indadinfl^  the  slender  fonn,  E.  ambifiraa,  Natt.,  which  pre- 
Tails  here.)       Ellisia. 
Frequent  through  the  south  half  of  the  state  and  in  the  Bed  rlyer  Talley. 

PHACEIilA,  JoBi.        Phacslta. 

P.  Purshti,  Backley.       Phacelia. 

Gray's  Sunoptteal  Flora  of  M.  A.;  Goodhue  county,  Sandberg,      Rare.       South- 
It. 


P.  Franklinii,  Gray.       Phacelia. 

Shores  of  lake  Bjperlor,  especially  on  Isle  Royale,  Gray*s  McmucU;  abundant  at 
Port  Arthur,  Macoun;  surely  also  in  northern  Minnesota. 


POLEMONIACEiE.        Polbmonium  Family. 

POLEMONIUM,  Toum.        Grsbk  Valbbiak. 

P.  reptans,  L.       Greek  Valerian. 

Hesper,  Iowa,  adjoining  Fillmore  county  (common),  Mrs,  Carter;  Winona,  Hoi- 
ttuow;  lake  Pepin,  Mfoa  Manning;  Cannon  Rl?er  Faim,  Blofce,  Sandhtrg;  extending 
northwest  to  New  Ulm,  Leiberg,  and  Alexandria,  Mrs.  Terry,  Infrequent.  South- 
east. 

PHLOX,  L.       Phlox. 

P.  macnlata,  L.        Wild  Sweet  William. 

Kortbfleld,  RIee  eounty,  Chaney;  Dakota  county,  WincheU,  Uphann  Minneapolis, 
B^rrleh        South. 

P.  ^laberrima,  L.       Phlox. 

St.  Croix  Falls.  MissFMd;  New  Ulm,  Juni;  upper  Mississippi  river.  Garrison. 
Infrequent.      South. 


bf  which  they  readily  adbere  to  the  clothes  of  passers-by  and  to  the  coats  of  animals. 
Leaves  oblanceolate,  subobtose,  the  lower  ones  narrowed  into  winged  petioles  and 
dlgbtly  decnrrent,  those  on  the  upper  part  of  the  stem  aeareely  slalked,  nearly  opposite, 
t»r  a  or  4  In  a  whorl,  more  or  less  clothed  with  iiairs,  many  of  which  are  hooked-pointed. 
Peduncles  rery  short,  at  first  erect,  afterwards  recurved,  l-flowered.  Corolla  %  inch 
aerose,  doll  purplish  blue.  Calyx  la  trait  H  inch  long,  dorsally  compressed,  of  2  palm> 
ately  laciniate  valves,  adpressed  to  each  other,  with  a  prominent  network  of  veins, 
sparingly  ciliated  and  clothed  with  bristly  hairs.  Nucules  yellowlsh-gray,  one-flfth 
toeh'long,  thickly  studded  wiUi  smooth  white  scale-like  patches,  Smoerby's  EngUsh 
Bciany,  Tol.  vii. 
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P.pilosa,  L.        Hairy  Phlox. 

CommoD  throughout  the  prairie  portion  of  the  state ;  extending  northeast  to  the 
upper  Missiitsippi  river.  Hauohton^  Oarriacm. 

P.  divaricata,  L.       Phlox. 

Frequent,  or  common ,  southward ;  extending  north  to  Minneapolis  (eommonX  Bulb- 
erte,  and  Redwood  Falls,  PemberUm,  [The  Tar.  Laphamii,  Wood,  oeours  at  MhiBehslit 
falls  (plentiful).  BoberU,  and  is  also  oommon  at  Hesper,  Lowa,  Afrs.  Carter,] 

COLLOMIA,  Nutt.       Collomca. 

C.  linearis,  Nntt.*       Collomia. 

Pipestone  county.  If rs,  Bennett   [Upper  Missouri  riTer,  Oeyer,]      Wesr. 

CONVOLVTJLACEiE.        Convolvulus  Family. 

COinrOIiVULUS ,  L        Bindweed. 

C.  sepium,  L.     (Caiyste^a  sepium,  R.  Br.)       Hedge  Bindweed.     Biicied 

Bindweed. 

Common  through  the  south  half  of  the  state  and  In  the  Red  rtrer  Talley ;  extend- 
ing northeast  to  the  upper  Mississippi  riye;*;  also,  St.  Louis  rirer,lfrs.  Hfrrfe)lE,ADd 
probably  throughout  Minnesota. 

C.  septum,  L.,  var.  repeos,  Gray.f    (var.  pnbeeoens,  Gray,  in  Manual,) 
Clay  county,  in  the  Red  river  ralley,  Oedge. 

C.  spithamaeus,  L.    (Calystegia  spithamaea,  Parsh.)       Bracted  Bindweed. 

Throughout  the  state,  but  infrequent.  Winona  county,  Holzlnger;  lake  PeplD,  Mim 
Manning;  Dellwood,  White  Bear  lake,  Ramsey  county,  Kelley;  near  MinDeapoUs 
(rare),  Kasssube ;  Stearns  couDty,  Mrs.  BlaisdeU;  St.  Louis  river,  Mrs.  Herrich;  B4| 
river  prairie  (rare),  Datoson  ;  Pembina  (in  woods),  Chickering. 

CUSCUT A ,  Toum.       Dodder. 

C.  tenuiflora,  Engelm.       Dodder. 

Lopham,      Blue  Earth  county,  LeiherOf  determined  by  WaUon.      South. 

C.chlorocarpa,  En^elm.       Dodder. 

Minneapolis.  Kassube;  Blue  Earih  connty,  Leiberg.      South. 

*COLLOMiA,  Nutt.   Corolla  tubular-funnel  form  or  salverform  with  a  more  or  le^ 
dilated  throat.    Filaments  slender,  unequally  inserted,  usually  protruded.   Ovul^^ 
solitary,  few  or  many  in  each  cell.    Seed-coat  deyeloplDg  mucilage  and  projectlis^ 
numerous  spiral  threads  (spiricles)  when  wetted  (except  in  C.  gracilis).    Annuals 
some  biennials,  with  alternate  leaves  (or  only  the  lower  ones  opposite),  whioh 
usually  pinnately  incised  or  divided,  and  with  clustered  or  sometimes  scattered  flowei 

C.  UNKARis,  Nutt.  Annual,  more  or  less  viscid -pubescent,  becoming  glabral 
below,  glandular  above  ;  stems  erect,  simple  or  branching,  6  to  18  inches  high  ;  leave- 
sessile,  lanceolate,  very  entire  ;  heads  crowded  ;  lobes  of  the  calyx  triangular-lance  J^ 
olate,  acute  ;  corolla  light  blue  or  nearly  white,  6  lines  long,  slender,  but  little  eu\&rge^^^^ 
at  the  throat,  the  limb  small ;  ovules  solitary  ;  seeds  with  very  numerous  spiricles  ^ 
Porter  and  Coulter's  Flora  of  Colorado,  and  Botany  of  King^s  Report^  following  Qvf^j'^^ 
ReviMonof  N.A.  Polemoniacea\  Proc.  Amer.  Acad.,  1870,  vol.  vili. 

t  CONVOLVULUS  SKPiUM,  I-,.,  var.  RRPEN8,  Gray.    (Corolla  from  almost  white  to  rose    ^^ 
color  :    bracts  from  very  obtuse  to  acute  :    herbage  from  minutely  to  tomentosc^pob  -^ 
escent :    sterile  and  sometimes  flowerlnK  stems  extensively  prostrate  :    leaves  inor^ 
narrowly  sagittate  or  cordate,  the  basal  lobes  commonly  obtuse  or  rounded  and  entire-- 
Qray's  Synoptical  Flora  of  N.A. 
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C.  Gronovil,  Willd.        Dodder. 

Common,  or  frequent,  tlirongh  the  south  half  of  the  state  anil  in  the  Ked  river 
Talley. 

C.  Gronovil,  Willd.,  rar.  latiflora,  Engelm.        Dodder. 

Doubtless  In  this  state ;  as  it  occurs  at  Hesper,  In  the  north  edge  of  Iowa  (on  Impa- 
tiens  fulTa)«  if  m.  Carter ^  Arthiwr,  [A  form  with  flowers  of  more  delicate  textore,  and 
shorter  tube  and  Ioniser  lobes  to  the  corolla.    Gray's  SynoptikaX  Flora  of  N.  A..] 

Cfflomerata^Choisy.       Dodder. 

Frequent,  or  common,  through  the  south  part  of  the  state ;  extending  north  to 
Steams  county.  CampbeU,  and  Redwood  Falls,  Miss  BuUer. 


SOLANACEiE.        JITightshadb  Family. 

SOLANXJM ,  Touro.       Nightshade. 

5.  Dulcamara,  L,       BiUeraweeU 

8tlllwater,Af{M  FfeJd;  Lake  City,  Ifrt.  Ray.      Infrequent. 

8*  nisrrum,  L.       (Common -Nightshade.    Black  Nightshade. 

Common  through  the  south  half  of  the  state,  especially  southwest  ward,  where  the 
berries  are  often  used  for  pies  and  sauce.   Indigenous :  also  cosmopolitan. 

PHYSALIS,  L.       Ground  Cheury. 

P.  fgr^ndifkoryk,  Hook.       Ground  Cherry. 

Upper  Mississippi  rlyer.  Garrison;  Stearns  county,  Mrs.  BlaisdsU;  St.  Louis  river, 
Mrs.  HerrieH.      North. 

P.  Philadelphica,  Lam.       Ground  Cherry. 

Lake  Pepin,  Miss  Manning:  Blue  Earth  county,  Lciberg  ;  Redwood  Falls,  Psmber- 
Um.      South. 

P.  angrulata,  L.       Ground  Cherry. 

Lapham.      Minneapolis,  Ttrtnlna,  Simmons.      Rare.      South. 

P.  pubescens,  L.       Ground  Cherry. 

Frequent,  or  common,  In  the  south  part  of  the  state  ;  extending  west  at  least  to 
Worthington,  Nobles  county  (common).  Foots,  and  north  to  New  Ulm  and  Anoka 
eounty,  Juni,  and  Steams  county,  Octmphell. 

P.  yirsriniaiia,  MiU.  (P.  viscoea,  in  Gray's  Manual.)         Ground  Cherry. 

Frequent  southward ;  extending  north  to  the  upper  Mississippi  riyer.  Garrison, 
[North  of  lake  Superior,  Agassiz;  Pembina  mountain,  Havard.] 

P.  Virgriiiiana,  Mill.,  var.  aiiib!grtia,Gray.       Ground  Cherry. 

A  coarse  and  very  villous  form  with  anthers  violet !~ Wisconsin  {Lapham)  to  Sas> 
katcbewao,  Bourgeau,  Drummond,  Ac.,  Oray*8  Synoptical  Flora  of  N.A.\  therefore 
doubtless  in  Minnesota. 

P.  lanceolata,  Michx.  (P.  Pennsylvanica,  in    Manual.)       Ground  Cherry. 

Common,  or  frequent,  through  the  south  half  of  the  state  and  iu  the  Red  river  val 
ley  ;  extending  northeast  to  Itasca  lake,  BoiughUm. 

NIC  AND  R  A,  Adans.        Apple  of  Peru. 

y.  physaloides,  Gaertn.        Apple  of  Peru* 

Adventlve,  Minneapolis,  WiUiavM,  Roberta.       Infrequent. 
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liYCIUMy  L.       Matrimont-Vimb. 

L.  vulgare,  Dunal.        Matrimony^Vine, 

AdTODtfTe,  Mloneapolls,  Juni^  Roberts,      Infrequent. 

DATURA,  L.       Jamsstowv-Wbkd.     Thobh-Applb. 

Z).  Slramomum^  L.        Comnum  Stramonium  or  Thom'Apple. 

Stearns  county,  Campbell,  Minneapolis,  Roberts;  Goodhue  county,  Sandberg;  Bloe 
Earth  county,  Iifiberff.      Infrequent.      South. 

D.  TatuJa,  L.       Purple  TJun-n- Apple, 

Balnt  Paul,  Mise  Calheart;  Goodhue  county,  Sandberg;  lake  Pepin,  Miss  Manninf. 
Rare.       South. 

NICOTIANA,  Toam.       Tobacco. 

N.  rueticat  L.        Wild  Tobacco. 

Xear  Clotho,  Todd  county,  Upham;  **a  relic  of  cultWation  by  the  Indians."    BaiVi 

GENTIANACEiE.        Gentian  Family. 

HALEXIA,  Borkh.       Spcrrbd  Gentian. 

H.  dellexa,  Griseb.       Sparred  Gentian. 

Common  north  of  lake  Superior,  Jtinf,  Roberts;  lake  of  the  Woods,  Dawson,    Noitb. 

GENTI ANA,  Toura .       Gentian. 

O.  Amarella,  L.,  var.  acuta.  Hook,  f.*       Gentian. 

Bed  rlyer  yalley  near  Saint  Vincent,  Scott;  determined  by  Walson,      Northwest. 

O.  quinqueflora.  Lam.,  var.  occidentaliSy  Gray.         Five* flowered  Gen- 
tian. 

Frequent,  or  occasional,  through  the  south  part  of  the  state ;  extending  north  to 
Saint  Paul  and  White  Bear  lake.  Mrs.  Terry,  Stillwater,  Miss  FUld,  and  the  upper 
Mississippi  river.  Garrison.  [Common  at  Hesper,  Mrs.  Carter,  and  in  Emmet  coootf, 
Iowa»  Cralty. 

O*  ciinita,  Froel.       Fringed  Gentian. 
Common,  or  frequent,  throughout  the  state. 

O.  serrata.  Gunner.    (G.  detonsa.  in  Manual,)       Smaller  Fringed  Gentian. 

Also  common  throughout  the  state.  This  and  the  preceding  grow  together,  and  io 
many  places  are  very  abundant  locally. 

0.alba,Mabl.        Whitish  Gentian. 

Throughout  the  state,  but  infrequent.  Hesper,  Mrs.  Carter;  Winona,  Holzino^f* 
Cannon  Blver  Fal1«,  Blahe,  Sandberg;  Faribault,  Miss  Beane;  Saint  Paul,  Miss  Cathcari; 


*GRNTiAifA  Amabella.  L.  From  2  to  20  Inches  high  :  leaves  from  lanceolate  to 
narrowly  oblong,  or  the  lowest  obovate-spatulate  :  Inflorescence  disposed  to  be  racemi* 
form  :  calyx  6-cIeft  (or  rarely  4-cIeft)  below  the  middle  :  the  lobes  lanceolate  or  linear, 
equal  or  one  or  two  of  them  longer,  all  shorter  than  the  mostly  bliie  corolla  :  the  latter 
(funnelform,  with  entire  lobes)  half  inch  or  more  long  ;  its  lobes  oblong,  obtube  or  be- 
coming acute  (with  setaceous-flmbriate  crown  on  their  base) :  capsule  sessile.— Var. 
ACUTA.  Hook.  f.  Calyx  almost  5-parted  ;  crown  usually  of  fewer  and  sometimes  very 
few  setae.    Gray's  Synoptical  Flora  of  y.  A. 
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Minneapolis,  Roberts;  8t  Croix  Falls,  Miss  Field;  New  Uim,  Juni;  Stearns  county, 
Ccunphell;  Roseaa  river,  Scott, 

G-.  Andrews!!,  Griseb.        Closed  Gentian. 

Frequent  through  the  south  half  of  the  state  and  lii  the  Red  river  valley ;  extending 
northeast  to  the  upper  Mississippi  river,  Oeyer,  Garrison. 

O*  Saponaria,  L.        Soap  wort  Gentian. 

Xaphom.  Cannon  river,  Qeyer;  Anoka  county,  Junf;  Pembina,  Havard,  lufre- 
qnent.      South  and  west. 

G-.  l!near!Sy  Froel.,  var.  lanceolata*  Gray.*    Gentian. 

Bfinnesota  and  along  lake  Superior,  Gray's  Synoptical  Flora  of  N.  A.;  frequent  on 
pfalrtes.  Blue  Earth  county,  Leiherg, 

G-.  puberiUa,  Michz.       Gentian. 

Common,  or  frequent,  through  the  south  half  of  the  state  and  in  the  Red  river  valley 
(common  northward  to  Ada,  Norman  county,  CTpham,  and  infrequent  to  the  vicinity  of 
Saint  Vincent,  Scott). 

G.  affiniSy  Griseb.f        Gentian. 

Lapham.  Red  river,  Wation  in  King's  Report;  near  Saint  Vincent,  Scott^  deter* 
mined  by  WatMn.      West 

MENYANTHES,  Toum.        Buckbean, 

M  •  trifoUata,  L.       Buckbean. 
Common  throughout  the  state. 

L.IMNANTHEMUM,  Gmeliti.       Floating  Heart. 

li.  lacunosum,  Griseb.       Floating  Heart. 

In  a  lake  near  Alexandria,  Douglas  county,  Mrs.  Terry.      Rare. 

APOCYNACEiE.        Dogbane  Family. 

APOCYNUM,  Toum.       Dogbane.    Indian  Hemp. 

A.  androssem!fo]!um»  L.        Spreading  Dogbane. 
Common  throughout  the  state. 


•Gkntiaka  linbarib,  Froel.  (G.  Saponaria,  L.,  var.  linearis,  Griseb.)  Smooth 
throughout :  stem  slender  and  strict,  a  foot  or  two  high  :  leaves  linear  or  narrowly 
lanceolate,  IH  to  3  inches  long,  2  to  6  lines  wide,  and  with  somewhat  narrowed  base  : 
flowers  1  to  6  in  the  terminal  Involunrate  cluster,  and  often  solitary  in  one  or  two  axils 
below :  calyx-lobes  linear  or  lanceolate,  shorter  than  the  tube :  corolla  blue,  an 
inch  or  more  long,  narrow-funnelform ;  the  erect  lobes  roundish-ovate  and  obtuse,  2 
lines  long,  a  little  longer  than  the  triangular  acute  and  entire  or  slightly  i-  to  2-toothed 
appendages.— Var.  lancbolata.  Leaves  lanceolate,  or  the  upper  and  Involucrate 
ones  almost  ovate-lanceolate  (i  or  2  Inches  long  and  even  half  inch  wide) :  appendages 
of  the  sinuses  of  the  corolla  sometimes  very  short  and  broad.  .  .  .  Approaches  narrow- 
leaved  forms  of  G.  alba.    Grai/'s  Synoptical  Flora  of  N.  A. 

-tGHXTiAKA  AFFiiris,  Griseb.  Stems  clustered,  a  span  to  a  foot  high,  mostly 
ascending  :  leaves  from  oblong  to  lanceolate  or  linear  :  flowers  from  numerous  and 
thyrsoid-racemose  to  few  or  rarely  almost  solitary  :  bracts  lanceolate  or  linear  :  calyx- 
lobes  linear  or  subulate,  unequal  and  variable,  the  longest  rarely  equalling  the  tube, 
the  shorter  sometimes  minute  :  corolla  an  inch  or  less  long,  rather  narrowly  funnel- 
form ;  its  lobes  ovate,  acutish  or  mucronulate-pointed,  spreading.  Oray^s  Synoptical 
Flora  of  y.  A. 

8F 
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A.  cannabtuum,  L.       Indian  Hemp. 

Also  common  throughout  the  state.  (Polymorphous ;  the  rar.  glaberrimom.  DC., 
has  been  noted  la  Faribault  county,  Upham;  and  rar.  hyperielfollum,  Gray,  tt  lake 
Minnetonka,  Roberta,  St.  Louis  rl?er,  Mrs,  Herrick,  and  Pembina,  Havard:  Tar.  pobei- 
cens,  DC,  probably  also  occurs  here ;  but  intermediate  forms  are  found,  **readerl&R 
useless  any  sub-specific  names." 


ASCLEPIADACEiE.        Milkweed  Family. 

ASCLGPIAS,  L.       MiLKWBED.    Silkwked. 

A.  speciosa,  Torr.*        Milkweed.    Silkweed. 

Red  rlTer  valley,  in  Clay  county  (frequent  on  portions  of  the  prairie  which  are  Inter- 
mediate between  wet  and  dry),  Upham;  Big  Stone  county,  CampheU,  determined  by 
Prof.  Asa  O^ray;  extending  east  to  the  central  part  of  Minnesota,  Rev.  K,  L.  OrttM, 
and  Martin  county,  Oedge,  Leiberg.  [Frequent  In  Emmet  county,  Iowa  (somttlnM 
troublesome  in  grain-fields,  like  A.  Comutl  elsewhere),  CrattyA      West. 

A*  Corouti,  Decaisne.       Common  Milkweed  or  Silkweed. 
Common  throughout  the  state,  excepting  perhaps  northeastward. 

A.  Sullivautii,  Engelm.        SuUivant^s  Milkweed. 

Common,  or  frequent,  across  the  south  part  of  the  state ;  extending  north  to  Blue 
Earth  county,  C^ed^e,  Brown  county,  Juni,  wet  prairies  of  central  Minnesota,  Rev,  S.L. 
Oreene,  and  In  the  Red  river  valley  at  least  to  Clay  county  (frequent),  Otdge. 

A.  phj^olaccoides,  Pursh.       Poke-Milkweed. 

St.  Croix  river.  Parry;  lake  Pepin,  Miss  Manning;  Minneapolis,  Herriek,  Hakh; 
Stearns  county,  Upham;  Detroit,  Becker  county,  Oedge.      Infrequent.      South. 

A.  purpurascens,  L.        Purple  Milkweed. 

Lake  Pepin,  MUs  Manning;  Stillwater,  Miss  Field;  Hennepin  county,  Herrick, 
Hafch;  upper  Mississippi  river,  GarH^on.       Infrequent.       South. 

A.  ovalifolia^  Decaisne.        Milkweed. 

Frequent  throuKbout  the  prairie  region  of  the  state  :  common  in  Benton.  Steams 
and  Todd  counties  (in  oak  openings  and  prairies),  Upham;  the  most  common  species  of 
this  genus  in  the  Red  river  valley,  Oedge. 

A.  quadrifolia,  L.        Four-leaved  Milkweed. 

Shores  of  lake  Pepin,  both  in  Minnesota  and  Wisconsin,  Miss  Manning.      Rare- 
Souih. 

A.  incarnata,  L.        Swamp  Milkweed. 
Common  throughout  the  state. 

A.  incarnata,  L.,  var.  pulclira,  Pers.       Swamp  Milkweed. 
Minneapolis,  Kassuhe. 


*A8CLEPIA8  SPKCIOSA,  Torr.  Finely  canescent-toraeutose,  rarely  glabrate  with 
age :  leaves  from  subcordate-oval  to  oblong,  thicklsh  :  peduncles  shorter  than  tbe 
leaves  :  pedicels  of  the  many-flowered  dense  umbel  and  the  calyx  densely  tomeDtose : 
flowers  purplish,  large  :  corolla-lobes  ovate-oblong,  4  or  5  lines  long  :  hoods  5  or  6  Hoes 
long,  tpreadiog,  the  dilated  body  and  Its  short  inflexed  horn  not  surpassing  the  antbers, 
iMit  tbe  center  of  its  truncate  summit  abruptly  produced  into  a  lauceolate-li$nilate 
tilrtce  longer  termination  :  column  hardly  any  :  wings  of  the  anthers  notched  and 
ly  comiculate  at  base.— Follicles  ecbinate  with  soft  spinous  processes  and 
lomentose,  large  <3  to  b  Inches  long)  and  ventricose,  ovate  and  acumioate. 
deflexed  pedicels :  leaves  large  and  broad,  short -petioled,  transveraelT 
•terns  stout  and  simple,  2  to  5  feet  high.    Qray's  Synoj>tical  Flora  of  A'.  A. 
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A.  obtusifolia,  Michx.       Milkwe«d. 
Lapham,      South. 

A*  tuberosa,  L.        Batterfly-weed.    PleuriBy-root. 

Common,  or  frequent,  through  the  south  half  of  the  state ;  eztendlDR  north  to  the 
upper  Mississippi  rlTer,  OarrUon,  and  Fergus  Falls,  Leonard;  not  obsenred  in  Clay 
county,  Oedge, 

A.  Terticillata,  L.        Whorled  Milkweed. 

Frequent  southeastward ;  extending  nortli  to  Otter  Tall  county,  Upham,  Clay 
eouuty  (common),  Oedge,  and  Pembina,  Chickering, 

AC£RAT£S,  £11.       Green  Milkweed. 

A.  viridiflora.  Ell.       Green  Milkweed. 

Oecaslonal  through  the  south  half  of  the  state  and  In  the  Red  river  valley. 

A.  liridtllora,  EU.,  var.  lanceolata.  Gray.       Green  Milkweed. 

Blue  Earth  county  (frequent),  Leiberg;  Clay  county.  Red  river  valley,  Oedge,  [With 
lanceolate  leaves  2%  to  4  Inches  long.    Oray*»  Synoptical  Flora  of  N,  A.] 

A.  Tiridiflora,  £11.,  var.  linearis,  Gray.       Green  Milkweed. 

Clay  county,  Oedge.  West.  [With  elongated  linear  leaves  and  low  stems  : 
umbels  often  solitary.— Winnipeg  Valley  to  New  Mexico.     Oray*$  Synoptical  Flora  of 

N,  A.] 

A.  lauugrinosa,  Decaisne.        Green  Milkweed. 

Winona  county,  Holzinger;  Blue  Earth  county,  Leiberg;  Minneapolis,  Junf,  Roberts; 
Redwood  Falls,  Pemberton;  Clay  county.  Red  river  valley,  Oedge.  (Specimens  nith 
some  of  the  leaves  having  two  equally  prominent  mMribsand  the  end  bifid  were  col- 
lected In  Clay  county  by  Prof.  Oedge.)      South  and  west. 

A.  longrifolia,  £11.       Green  Milkweed. 

Freeborn  county,  Upham;  Cannon  Kiver  Falls.  Blake,  Sandberg;  frequent  in  .Martin 
county,  and  In  Emmet  county,  Iowa,  Cratty;  Stearns  county,  Urs.  Blaisdell;  upper 
Mississippi  river,  Oarriaon.      South. 

OLEACEiE.         Olive  Family. 

FRAXIXUS,  Toum.       Ash. 

F.  Americana,  L.       White  Ash. 

Frequent,  often  common,  throughout  the  »tate,  excepting  far  northward.  The 
white  and  black  ash  are  well  known  as  valuable  timber  trees. 

F.  pubescenSy  Lam.       Red  Ash. 

Frequent  from  lake  Pepin,  Miss  Manning,  to  Steams  and  Todd  counties  and  Sand 
mil  river.  Upham;  the  White  Earth  reservation,  Oarrieon;  reaching  its  northern 
limit  on  Rainy  river,  Richardson. 

F.  viridiSy  Michx.  f.        Green  Ash. 

Common,  or  frequent,  throughout  the  state;  extending  north  at  least  to  Rainy  river 
and  the  lake  of  the  Woods,  and  common  along  tbe  Rtd  river  iu  Manltota,  B<I/;  the 
most  common  species  of  ash  in  Iowa,  Arthur. 

F.  sanibucifolia.  Lam.       Black  Ash. 

Frequent,  occasionally  plentiful,  throughout  the  state,  excepting  peihap^  south- 
westward.  [Its  norihwestern  limit  reaches  the  southern  part  of  lake  Winnipeg,  aitd 
thence  extends  southward  along  the  east  side  of  Red  river,  BeU.] 

F.  quadraiigiilata,  Michx.        Blue  Ash. 

Upper  Mi88is:>ippl  river,  Garrison;  near  the  Rainy  lake  valleyr  Clark.       Rare. 
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ARISTOLOCHIACE^.        Birthwort  Family, 

ASARUM,  Tourn.       Asababacca.    Wild  Ginger. 

A.  Canadense,  L.     .  Asarabacca.     Wild  Ginger. 
CommoD,  or  frequent,  throughout  the  state. 

ABISTOLOCHIA,Toam.       Birthwort. 

A.  Sipho,  L'Her.       Pipe- Vine.    Dutchman's  Pipe. 

Fillmore,  Houston  and  Ramsey  counties,  WineheU;  Rloe  county,  Spctry;  lake 
Pepin,  ifi88  Manninc;.      Southeast. 

NYCTAGINACEiE.        Foue-o'clock  Family. 

OXYBAPHUS,  Vahl.       Oxybaphus. 

O.  nycta^ineus,  Sweet       Oxybaphas. 

Common,  or  frequent,  through  the  south  half  of  the  state;  extending  north  to  the 
upper  Mississippi  river.  Parry ^  Gkurison,  and  Sand  Hill  rlTcr,  Upham;  also  found  at 
the  lake  of  the  Woods  (sandy  ridges  of  southern  shore),  Datown, 

O.  hirsutuSy  Sweet.       Oxybaphas. 

Frequent  southward ;  extending  north  to  Biinneapolis  and  Big  Stone  lake,  Uphom, 
and  to  pHmblna,  Havard.  South  and  west  [One  foot  high,  hirsute  throughout; 
leaves  lanceolate,  thick,  the  lower  short-petioled:  fruit  of  O.  nyctaglneus.  Botany  of 
Kino*8  Expl  of  the  FortitUi  PanilUL] 

O.  angustifolius,  Sweet.        Oxybaphus. 

Frequent  through  the  south  half  of  the  state.  Southwest.  [One  to  six  feet 
high,  glabrous,  except  the  peduncles  and  Involucres ;  leaves  linear.  Botany  of  King'i 
Expl,  of  the  Fortieth  Parallel.  In  all  these  species  the  fruit  is  pubescent,  and  the  in- 
volucre always  3-  to  6-flowered.] 

PHYTOLACCACEJE.        Pokeweed  Family. 

PHYTOLACCA,  Tourn.        Pokeweed. 

P.  decandra,  L.       Garget.    Poke.    Scoke.    Pigeon-Berry. 

Throughout  the  south  half  of  the  state,  but  infrequent  or  rare.  Blue  Earth  coaoty. 
Leiberg;  Minneapolis,^.  W,  Jones;  upper  Mississippi  river,  Oarriaon. 

CHENOPODIACE^.        Goosefoot  Family. 

CYCLOLOMAy  Moquin.       Winqkd  Pigweed. 

Ctplatyphyllum,  Moquin.       Winpred  Pigweed. 

Beach  at  northwest  side  of  Mille  Lacs  (plentiful),  and  north  end  of  Long  lak«t 
Wing  county,  Upham. 

OPODIUM,  Tourn.    (Including  Blitum,  Tourn.)       (i006E- 
VOOT.    Pigweed. 

L.        Lamb' 8' Quarters.     Piqtceed. 

weed  in  waste  and  cultivated  ground  throughout  the  state. 
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C.  Boscianum,  Moquin.*  (C.  album,  L.,  var.  Bcscianum,  Gno^i  in  Manual.) 
Goosefoot. 
Stony  Point,  lake  Madison,  Blue  Earth  county,  Oedge,      South. 

C.  urbicum,  L.        Ooosrfoat, 

Red  ri?er  valley  at  Pembina,  Havard.      Infrequent. 

C.  urbicum,  L,,  var.  rhombi/oliumf  Moquin.       OoosefooU 
Stillwater,  If  Cm  Field.      Infrequent. 

C.  hf/bridum,  L,        Maple-leaved  Goosefoot. 
Frequent,  often  common,  throughout  the  state. 

C.  Botryst  L.       Jerusalem  Oak,    Feather  Geranium.  , 

Northeastward,  ClarK;  Minneapolis,  Herrick ;  Stillwater  (plentiful),  MiM  ButUr^ 
M  ise  Field.      Infrequent . 

[C.  ambroHoldeSt  L.,  will  probably  extend  to  Minnesota.] 

C*   rubruniy   L.,  var.     humile,    Watson.      (Blitum  maritimum,  Nutt.) 

Coast  Blite. 

Lapham.  Northwest.  [Var.  humilr,  Watson.  Smaller,  prostrate  or  ascending  : 
leaves  ovate  to  lanceolate,  often  hastate,  an  inch  long  or  less,  rarely  toothed  :  flowers 
In  axillary  or  somewhat  spicate  clusters.    Whteon,  Botany  of  Vmlifornia,] 

C.  eapitatum,  Watson.    (Blitum  capitatum,  L.)       Strawberry  Blite. 

Stillwater,  Mist  Ffeld;  Steams  county,  Mrs.  BlaisdeU;  north  of  lake  Superior, 
Aga$»iz\  Carlton  oounty,  and  Minnesota  Point,  lake  Superior  (Juice  of  the  fruit  used  by 
the  Chippewa  Indians  for  staining),  Roberte.      North. 

C>  Bonue'HenrieuSf  L.  (Blitum  Bonus^Henricus^  Reich.)       Ocod-King-Henry, 
Lake  of  the  Woods,  Dawton.      Rare. 

[Atriplex  patula,  L.,  var.  hastata.  Gray,  and  var.  littoralls,  Gray,  will  probably  be 
found  on  the  shore  of  lake  Superler  in  Minnesota.] 

CORISPEBMUM,  Ant.  Jussieu.       Buo-sbed. 

C.  hyssopifoliuniy  L.       Bug-seed. 

Minnesota  Point  (plentiful),  also  near  Minneapolis,  RoberU;  northwest  beach  of 
Mille  Lacs  (abundantX  Upham;  Red  river.  Hooker ,  Wataon.      Local. 

SALICORNIA.,Tourn.        Glasswort.    Samphirb. 

S.  herbacea,  L.        Glasswort.    Samphire. 

In  the  vicinity  of  a  salt  spring  on  the  bank  of  the  Red  river  near  Saint  Vincent, 
Say,  NuUall.       Rare. 

SU^DA,  Forskal.        Sea  Bute. 

8.  depressa,  Watson.f        Sea  Blite. 

Lapham.  Red  river  valley  near  Saint  Vincent  (common),  Upham;  Pembina,  dry 
plains,  Chickering.      Northwest. 

*  Chenopodiitm  BoaciANUM,  Moquin.  Erect,  slender,  2  feet  high,  loosely  branched, 
nearly  glabrous;  leaves  thin,  oblong  to  linear-lanceolate,  l  to  2  inches  long,  acute,  at- 
tenuate into  a  long,  slender  petiole,  the  lower  sinuate-dentate,  or  often  all  entire; 
flowers  very  small,  solitary,  or  in  small  clusters  upon  the  slender  branohlets  ;  calyx 
green,  not  strongly  carinate,  partly  covering  the  at  length  naked  seed,  which  is  Vt  line 
broad.    WaUon^t  Revision  of  Chenoj>odlum,  Proc.  Am.  Acad,,  vol.  ix. 

tSUiEDA  DEPBKSSA.  Watsou.    Annual:  low  and  mostly  decumbent,  branching  from 
the  base,  with  usually  short  ascending  leafy  branchlets  :    leaves  linear,  broadest  at 
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AMABANTACE^.        Ahaeanth  Family. 

AMAKANTV8,  Toum.       Auaraktb. 
A.  retrofitxut,  L.        PigiMtd.    Rtd-root. 

A  eammon  weed  tbronsbout  tb«  state. 
A.  albut,  L.         Tumblt-uieed. 

Frequent  Boatbeutward  and  Id  the  Red  riTerTBlley  ;  abuDdanttoatllweilward.Di 
botb  the  longest  cnltiTsted  and  Che  newlf  brokea  laad.  (North  ol  Iftke  Saperlor,  AgoM- 
•li,'  "MDd;  abore  ol  tbe  upper  Mlstourl"  [probably  there  IndlReaons,  and  perbipiMi 
In  western  Minnesota],  Oeuer.)  The  popular  name  alludes  to  the  bahaTlarat  this  plant 
In  autuma  and  winter,  asdesorllMd  bj^rlhor  :  "It  grows  In  a  globnlar  lorm.  onen 
threeortour[e«t  iDdUmater.  When  killed  br  frost,  tbe  branches  remain  rigid.  Ike 
plant  soon  loosens  [rom  the  loll,  and  tbe  wind  drlfes  It  bounding  orer  the  lleldi  ud 
praldes,  until  brougbt  up  In  some  fence  corner.  When  the  eomer  U  full,  thoie  tbll 
lollow  ate  enabled  to  scale  the  (encc.  With  a  cbauRe  ol  wind,  all  the  lodged  plaiitl 
are  set  flflBR  In  another  dlreetlon.  Tbls  U  an  allectlTe  metbod  o(  scattering  tbt 
seeds."— Prairie  Dres  are  sometime!  e»nied  b]r  these  rolling  dead  weeds  aer«M  tiraul 
flre-breaksot  plowed  land, 

A.  blitotdes,  WhIwd.*       Amaranlh. 

Mankato  (a  common  weed  by  roadsides  and  In  waite  places).  LeUxrg;  Hsrtli 
county.  Had  In  Emmet eouuty,  Iowa,  (rare).  Oaltii.  Sontb.  -Itttow*ll*taponlba 
ground  like  purslane,  and  has  a  dark  green,  glossy  lFa[,  not  much  larger  llian  that  of 
punlaae,  but  tblnner.  It  Is  a  native  of  tbe  western  plains,  but  Is  travellDg  eaMmrt 
asaveed.  It  Is  abundant  In  Iowa  at  Cleai  Lake  aed  soutbward."   Aritmr. 

ACNIDA,  L-        Water-Hkiip. 
A.  tube rcii lata,  Moqaiu.    (Montelia  ta.mari!iciDa,  Gny,  in  part,  and  its  var. 

concatenata,  Gray.)       Watet-Hemp. 
St.  CroU  river.  Pnirv;  common  on  gravelly  ahorejol  tbe  Le  Sueur  and  Mlnnestti 
rlvprs  !□  Blue  Earib  county.  Lcil^rg;  also  common  In    Martin  county,  and  In  Emni'l 
county.  Iowa.  Cratly.    "Sometimes  erect,  and  from  one  lo  lour  feet  hi 
spreading  or  prostrate."      South. 

FR<ELICHIA,  Mrench.       Fiueuchi*. 
F.  Floridana,  Moquin,        Frwlichia. 

Lapham.      Minneapolis,  RoberU.      Rare,      youth. 

POLYfiONACE^.         Buckwheat  Family. 

POLYGONUM,  L.        KKorwEBD.    Poltoosom. 
P.  vlviparum,  L.       Alpine  BiBtort. 

Onnd  Harals,  lake  Huperlor,  Roberts.       Kottli. 

ete,  '4  to  1  Inch  long,  tbe  floral  ones  oblong-  to  ovale-lanceolnie  or 
catyi  clell  to  tbe  middle  somewhat  nnequally,  one  or  n 
lobe*  strongly  carlnate  or  crested  ;  seed  vertical  or  horlzoiilal.  hall 
IlKhtly  reticulated.    Wnlton,  Bvlany  if  Catifornla. 

BUTOiUBS,  Watson.     Prostrate  or  decumbent,  the  ilcnder 

twolong,  glabrous  or  nearly  so;  leaves  broadly  spslulale  M 

atleaaate  to  a  slender  petiole,  an  Inch  long  or  usually  les« ;  11 

;«d  Hilary  splkelets;  bracts  nearly  a  line  broad,    Pr.rr   . 
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P.  onentaUi  L.        Princess  Feather. 
Lake  Peplo,  Mise  MamUng.      Infreqaent. 

P.  Pennsylvanicuin,  L^       Enotweed.    Polyfironum. 

Freqaent,  or  common,  through  the  soath  half  of  the  state  and  in  the  Ked  riyer 
Taliey. 

P.  incarnatum,  £11.        Polygonum. 

Frequent,  or  oommon,  through  the  south  half  of  the  state. 

P.  lapathifoliuni,  Ait.,  var.  incanum,  Koch.       PolyKonam. 
Minneapolis,  Boherts;  lake  Pepin,  Mtsa  Manning.      Bare.      North. 

P.  Pereieariay  L.       Lady^s  Thunib.    Heartweed. 

Common  throughout  the  state,  excepting  near  Its  west  side,  where  this  and  the  two 
following  species  seem  to  be  less  frequent  or  rare. 

P*  Hyclropiper,  L.       Common  Smariweed  or  Water-pepper. 
Common,  of  teu  abundant,  with  range  like  the  last. 

P.  acre,  HBE.       Water  Smartweed. 
Common,  with  same  range. 

P,  hydropiperoideH^  Michx.       Mild  Water-pepper. 

Frequent,  or  common,  southward;  also  found  at  the  lake  of  the  Woods,  Dawaon,  and 
in  the  Red  rlTer  yalley,  Scott, 

P.  amphibiam,  L.,  var.  aquaticam,  Willd.        Polygonum. 
Frequent,  often  common,  throughout  the  state. 

P.  Mithlenberg'ii,  Watson.*     (P.  amphibium,  var.  terrestre,  in  Manual, ) 
Polygonum. 
Common,  or  abundant,  throughout  the  state. 

P.  HartwrightiiyGray.f        Polygonum. 

Minneapolis  (common),  Arthur;  Blue  Earth  county,  Leiherg;  Emmet  county,  Iowa 
(common),  Cratty,    Probably  common,  or  frequent,  throughout  Minnesota. 

P.  Yirsriuianum,  L.       Polygonum. 

Lapham,      8t.  Croix  river,  Parry;  Blue  Earth  county,  Leiherg.      South. 

P.  articalatum,  L.       Jointweed. 

Sandy  barrens,  St.  Croix  river.  Parry;  New  rim,  Juni;  Minnesota  Point,  near 
Dulnth  (plentiful),  Roberts.    [Upper  Missouri  river,  Oeyer.\ 

P.  avicularet  L.       Knotgrass.    Goose-grass.    Door-weed. 
Common  throughout  the  state. 

^Polygonum  Muhlbnbbroii,  Watson.  Perennial,  in  muddy  or  dry  places,  often 
2  or  3  feet  high,  scabrous  with  short  appressed  or  glandular  hairs,  especially  upon  the 
leaves  and  upper  stems ;  leaves  thin,  rather  broadly  lanceolate,  lonK-acumlnate,  usually 
rounded  or  cordate  at  base,  4  to  7  inches  long,  on  short  stout  petioles  (4  to  l  inch  long) 
from  near  the  base  of  the  naked  sheath  ;  flowers  and  fruit  nearly  as  in  P.  amphibium, 
but  spikes  more  elongated  (i  to  3  inches  long),  often  in  pairs.    Proc.  Amer,  Acad.,  xiv. 

tPoLTOONUM  RABTWRiOHTn,  Gray.  Strlgose-hirsute  or  glabrous;  stem  erect, 
striate,  bearing  at  the  top  thickish  leaves  which  are  broadly  lanceolate,  acute  or 
somewhat  obtuse ;  petioles  short;  sheaths  long  with  a  flat  follaceous  limb,  which  is 
setose-cillate  ;  peduncle  erect,  eglaodulose,  bearing  a  solitary  dense  cylindrical  spike 
of  rose-colored  flowers  :  stamens  5 ;  style  deeply  cleft :  perigonlum  eglandulose.  Proc. 
Amer.  Acad.,  viii. 
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P.  erectum.  L       (P.  aviculare.  L.,  Tu.erectum,  Both.)      Enct  Enot^nM. 
Also  oommoa,  oi  rrcquent :  Wlnont,  Ulua  Ktuth,  Hennaidn  mnd  BMmnu  eountlei. 
etc;  WorEUIngtiiti  (enmnioii),  FaoU:  CrookatOD,  Qniid  Porks,  uid  elHWbare  iDthi 
Bed  rlTer  valley  (common),  WlnehUl;  Pemblm,  BaBard 

P.  rRmoslssliniiiu,  Michx.        Polygonum. 

Brown  county,  Junt,'  Martin  cnuat;,  and  Emmet  oounty,  Iowa  (commOD),  Oot^; 
common  Iroiii  Jackson  county  wMtirard  aud  tn  tbe  BedrtTerTalley,  Upham.      BoaU 
and  vest, 
P.  tenae,  Micfai.        Slender  KnotgnM. 

Ijapham.  Lake  Pepin.  JWiw  Mannlnif ,-  rooky  lilll*.  Uoond,  Bock  connti.  Letberp,- 
Uke  of  tlie  Waodi,  Davnon.       Rare.       itoutti  and  weM. 

P.  flrifoliam,  L.       Halberd- leaved  Tear- thumb. 

Blue  Earth  county.  Qedgt.       Inlrequent. 
P.  sagfttatum,  L.       Arrow-leaved  Tear-tbumb. 

Common  near  Stewart  ilver  {nortb  ahore  ol  lake  Bnperlor),  and  at  lUnnsapoUi. 
BoberU;  Todd  county,  etc.  (common).  Upham;  Steams  CDunty,   Campbell,-  Anoka 
county,  also  New  vim,  Juni. 
P.  Convolriiliig,  L.         Black  Bindtited. 

Common,  or  Iregueut.  tbrougbout  Ibe  state :  troublesome  In  Belda  of  grain  by  cuf. 
Ing  II,  when  tieateudown  by  wind  aud  rain,  to  remain  so. 

P.  cilinode,  Michi,        PoljBOnum. 

Abundant  nonli  or  lake  Superior  and  In  Carlton  county,  Junl.fioliert*;  npper  HMi- 
Blppl  river,  UarrUon:  Steams  county,  Mrt.  BlaladCO.      Nortb. 

P.  dumetoruiu,  L..  var.  scandens,  Gi«j-      ClimbiEK  Vtlae  Baclcwbeat. 

Common,  or  Irequent,  tlirougbout  Ibe  state. 

FAGOPYBUM,  Touro.        Buckwheat 
F.  escuhattim,  Mceach.        Buckwheal. 

OccaslniiallyadTeutlve:  Ulnneapolls.andDakota.NlcolletBnd  BlueSartliconntlei, 

BUMEX,  L-       Dock.    Sorrel. 
B.  tongifoltus,  DC.        Dock. 

Heuuepln  county,  Bcrrich.      lulrequent.       Nortliwest. 
B.  Brltaiinica,  L.  (R.  orbiculatus.  Gray.)       Great  Water- Dock. 

Nortbol  lake  Superior  (common  near  Ute  wart  river).  Roberl^,-  St.  Croix  river,  Parrf. 
Isanti  county,  upham;  ateanis county,  .Urs.SlatHlclI,- Anakacounty.also  New  Clm. 
Junt;  Wblte  Bear  lake.  Kamsey county,  Eellcu,' lake  Pef\o.  Mitt  Manning;  BlueEonb 
oonnty,  Lttbtrfi. 

B.  altlsalnins.  Wood.  (R.  Britannica,  L.,  in  Manual.)      Pale  Dock.    Peach- 
leaved  Dock. 
VpfOT  HiMlMlppI  river,    Oarrteon;  Minneapolis.  Keumibt-;  Cannon  Blrer  Falls, 
Btakt,  Sanabern:  lake  Pepin.  Xlea  Manalnti;  IVInona  county,  Holtingtr;  Blue  Esrlb 
«MUilf ,  Lefberg;  Emmet  coimty,  Iowa  (coniinou).  C'otty.       Soutb. 

B.  saMcUtollns,  Weinman.        Wbite  Dock. 

Heimepln  county,  Berrirk;  Kltlson  county.  Uphnin;  [•emblna,  CMcJierino.  Harare 
'  jnes  river.  Dakota.  Otger.] 

ticillatils.  L.        Swamp  Dock. 
MlaalBilpi'l  river   Garrison:  Isaiitl   counly.  etc.,  Uphnia:  West  Saint  Faol, 
Hiirtli  oouuty.  Leiherg:  Kew  I  Im,  Jm\l. 
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ft.  criapuSj  L         Curled  Dock,     Yellow  Dock. 
Common,  or  frequent,  throughout  the  state. 

[R,  obtwifoliw,  L.,  will  doubtless  extend  to  MUinesota.] 

J?,  sanguineus^  L.        Bloody^veined  Dock. 
Chaska,  Carver  county,  Juni.      Rare 

H.  maritlmuSy  L.       Golden  Dock. 

Minneapolis,  RoherU,  Upham;  Chaska,  Canrer  county,  Juni;  Blue  Earth  county, 
J^ibetv;  Emmet  county,  Iowa,  (rare),  Cratty;  Murray  county,  and  the  Red  river  valley, 
Upham;  Fembina,  Havard.      South  and  west. 

S.  Acetosellaj  L.       Field  or  Sheep  Sorrel,    *' Horse  SorreV 

Common  throughout  the  state  ;  plentiful  all  along  the  north  shore  of  lake  Super- 
ior, Rooerts^  Juni. 

THTMELEACEiE.        Mezebeum  Family. 

niRCA,  L.       Leatherwood.     Moose- wood. 

I>«  palitstris,  L.        Jjeatherwood.    Moose- wood. 

Common  northeastward,  extending  thus  west  to  the  lake  of  the  Woods,  Richardson, 
White  Earth  reservation,  OarrUon,  and  Detroit,  H,B.  Ayres,  and  south  to  the  Kettle 
river,  Shumard,  southeastern  Pine  county.  Upham,  and  St.  Croix  Falls,  Miss  Field; 
frequent,  but  local,  farther  south,  as  near  Minneapolis,  Simmons,  Saint  Paul.  Miss 
Cathcart,  Hastings,  Mrs.  Ray,  Faribault,  Miss  Beane,  Blue  Earth  county  (common), 
Leiberg,  New  Ulm,  Juni,  and  near  the  Great  spring,  Beaver  creek,  Caledonia.  Houston 
•minty,  VFincheU, 

ELiEAGNACEiE.        Oleaster  Family. 

SHEPHERDIA,  Nuit.        Shephekdia. 

8*  <I)anadeiisis,  Nutt.        Canadian  Shepherdia. 

From  lake  Winnipeg  to  lake  Superior,  Say,  Schweinitz;  north  shore  of  lake  Super- 
ior, Juni ;  Minneapolis  (rare).  Miss  Butler.      North . 

8.  arsrentea,  Nutt.       Buffalo-Berry. 

Rainy  lake,  Say,  Schweinitz;  upper  Minnesota  river,  Geycr;  near  Walhalla,  in 
Bortheastem  Dakota,  Scott       Northwest. 

EL^AGNUS,  L.         Oleaster. 

E.  argr^ntea ,  Pur^h  .*        Sil ver-B  jrry . 

Common  from  Ada  northward  in  the  Bed  river  valley  (forming  patches  ten  to 
twenty  rods  long  on  the  prairie,  growing  only  about  two  feet  high,  fruiting  plentifully  : 
but  In  thickets  becoming  five  to  eight  feet  high),  and  local  in  section  5,  Eldorado, 
BCerens  county,  Upham,      Northwest. 

*EiJEAQSva,  L.  Flowers  perfect.  Calyx -tube  including  the  free  ovary,  the  limb 
eylindric-campanulate  or  tubular  below,  parted  above  into  4  valvate  deciduous  lobes, 
eolored  within.  Disk  glandulose.  Stamens  4,  adnate  to  the  calyx  and  alternate  with 
Us  lobes,  the  free  portiou  of  the  filaments  very  short;  anthers  obloug.  Style  simple, 
atrmight ;  stigma  l-sided.  Fruit  drupe- like,  covered  with  the  thickened  dry  or  fleshy 
closed  calyx-tube  ;  the  stone  oblong,  8-striate.— Trees  or  shrubs,  with  alternate  entire 
^tioled  leaves  and  axillary  pedicelled  flowers. 

E.  arointea,  Pursh.  A  stolonKerous  unarmed  shrub,  6  to  12 feet  high,  the  younger 
branches  covered  with  ferruginous  scales:  leaves  i  >t  to  4  inches  long  and  H,  to  24  Inches 
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SANTALACEJE.        Sandalwood  Family. 

COMANI>RA,Nutt.        Bastabd  Toad-flax. 

C.  pallida,  A.  DC*       Bastard  Toad-flax. 

Red  river  Talley,  Scott,  determined  bj  Mr.  Sereno  WatBon,      West. 

C  itmbellata,  Natt.       Bastard  Toad-flax. 
CommoD  throughout  the  state. 

C*  Uvida,  Richardson.       Bastard  Toad-flax. 

North  shore  of  lake  Superior,  Juni;  Steams  eonoty,  Mrs.  BlaisdeU.  [IsleRojiie 
(common),  Whitney.]      North. 

SAURURACEJE.        Lizard's-tail  Family. 

SAURURUS ,  L.       Lizakd'8-tail. 

S.  ceruuus,  L.       LizardVtoil. 

Upper  Mississippi  rlTer,  Houghton.       Infrequent 

CERATOPHYLLACEJE.        Hornwort  Family. 

CJSRATOPHYLLUM,  L.       Hornwort. 

C.  deniersum,  L.       Hornwort. 

White  Bear  lake,  Ramsey  county,  Kelley;  lake  Calhoun,  Minneapolis,  Uphan; 
small  lakes  at  the  Plpestoue  quarry  (var.  commune,  Gray,  with  fruit  about  3  lines  long, 
tipped  with  the  stout  straight  style  also  about  3  lines  long,  and  with  a  similar  short 
spine,  2  lines  long,  at  the  base  on  each  side),  Mrs  Bennett.  Probably  common 
throughout  the  state. 

CALLITRICHACE^.        Water-Starwort  Family. 

CAL.LITRICHE,  L.        Water-Starwort. 

C-  verna,  L.        Water-Starwort. 

Throughout  the  state.  North  of  lake  Superior  (common),  Roberto;  Pembina,  JJaV' 
ard;  Cottonwood  county,  Uph<im. 

[0.  autumnalis.  L.,  probably  occurs  also  in  northern  Minnesota.] 

wide,  broadly  or  narrowly  elliptic,  rather  acute  at  each  end,  or  lanceolate  and  undulate, 
silver)' -scurfy  and  more  or  less  ferruginous;  flowers  numerous,  deflexed,  silvery  without, 
pale  yellow  within,  fragrant,  3  to  5  lines  long,  the  tube  broadly  oval,  the  limb  fuDneU 
form  ;  fruit  [silvery  in  color,  like  the  foliage]  globose -ovoid,  dry  and  mealy,  edible,  4  or 
6  lines  in  length.    Watson's  Rep.  in  Kind's  Expl.  of  the  Fortieth  ParalleL 

*Comandra  pallida,  a.  DC.  Stems  several  from  a  branched  woody  caudex. 
herbaceous,  striate,  erect,  6  to  lo  inches  high,  branching  above;  leaves  alternate, 
bluish,  somewhat  punctate  on  the  margins,  the  lower  elliptic  oblong,  mucronate-acute. 
'8  to  12  lines  long  and  2  to  3  lines  wide,  the  uppermost  usually  linear-lanceolate,  5  to  10 
lines  long  and  about  l  line  wide,  sometimes  so  continued  down  the  stem  (forming  var. 
angustifolia) ;  cymes  terminal,  few-floTrered  ;  bracts  linear-lanceulate,  2  lines  lonj; 
flowei s perfect ;  calyx-lobes  erect-spreading  ;  fruit  alines  in  diameter,  with  subfleshy 
eplcarp.— Flowers  precisely  as  in  ('.  umbellata  ;  distinguished  especially  by  its  narrowed 
apper  leaves  and  much  larger  fruit.    Watson's  Rep.  in  King's  Expl.  of  the  Fortieth 
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PODOSTEMACEiE.        River-wbed  Family. 

FODOSTEMON,  Michx.        River-wbkd. 

P.  ceratophylluSy  Michx.       River*weed. 
Lake  Pepin,  Mi8$  Manning.      Bare. 

EUPHORBIACEiE.        Spurge  Family. 

EUPHORBIA.  L.       Spurge. 

E.  polygronlfolia,  L        Shore  Spurge. 

LaphanK      Shore  of  lake  Superior ;  lake  Pepin,  Miu  Manning. 

E*  Geyerl,  EnKelm.       Geyer's  Sparfir®. 

Lapham,  T.  J.  Hale.      Common  at  Minneapolis,  Upham,  Simmons. 

E*  serpyllifoliay  Pers.       Toyme-leaved  Spurge, 

Minneapolis,  Herr(cfc;  Bine  Barth  county,  Lciberg;  Martin  county,  Otdgt;  New 
Ulm,  J%m,i;  Murray  county,  Vpham;  Steams. county,  Ifra.  BlaindM;  Pembina,  Bavard. 

^  irlyptosperma,  Engelm.        Spurge. 

Minneapolis,  Herrieh;  Saint  Cloud,  CamphtXl\  Red  riyer  yalley,  Scott, 

E.  maculata,  L.       Spotted  Spurge. 

Common  througb  the  south  half  of  the  state  and  perhaps  northward. 

E.  humistrata,  Engclm.       Spurge. 
'   Minneapolis,  Roberts;  Winona  county,  Holzlnger:  Martin  county,  Oedge,      South . 

E.  bypericifolia,  L        Spurge. 

Waste,  dry  places.  Sc.  Croix  riyer,  Parry;  Minneapolis,  Roberta;  lake  Pepin,  Miss 
Matmlng;  Winona  county,  HoUUiger;  Blue  Eirth  county,  Leiberg.      South . 

E.  marginata,  Parsh.       White- margined  Spurge.    **  Mountain  Snow.'' 

Frequent,  often  common,  southwestward ;  extending  northeast  to  Redwood  Falls 
(fonnd  to  be  poisonous  to  the  touch,  even  in  mountinK  dried  specimens),  Miss  BiMer;  in 
Lyon  county  becoming  a  common  weed  in  cultivated  fields,  Upham. 

E*  corollata,  L.        Flowering  Spurge. 

Frequent,  often  common,  through  the  south  half  of  the  state. 

E.  heterophylla,  L.       Spurge. 

spirit  lake,  Minnesota  river,  etc.,  Oeyer;  Blue  Earth  county,  Leibtrg,  Oedge  ;  Min- 
neapolis, Twining,  A.  W.  Jone*;  Goodhue  county,  Sandberg;  lake  Fepln.  Miss  Man- 
ning.      South. 

E.  dictyosperma,  Fischer  &  Meyer.       Spurge. 
Roek  county,  Leiberg.      Southwest. 

E,  CyparissiaSy  L. '       Garden  Spurge. 

Adventlve :    Mankato,  Lciberg;   Goodhue  county,  Sandberg;   lake  Pepin,  Mi^s 
Manning. 

[E.  commutata,  Engelm.,  should  be  looked  for  In  this  state.] 

ACALYPHA,  L.       Three-sreded  Mercury. 

A.  Yirginica,  L.        Three-seeded  Mercury. 

Minneapolis  Roberta;  Blue  Earth  county,  Lefberg ;  lake  Peplo,  MUs  Manning. 
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EMPETRACEiE.        Crowberey  Family. 

EMPETRUM,  Toum.       Crowbebrt. 

£.  nigrum,  L.        Black  Crowberry. 

North  sbore  of  lake  Superior,  Macoun ;  doubtless  in  northern  Minnesota. 


URTICACEiE.        Nettle  Family. 

ULMU8,L.        Elm. 

U.  t\ilva,  Michz.         Slippery  or  Red  Elm. 

Frequent,  often  common,  throughout  the  state,  ezceptinx  far  northward.  WeQ 
known  for  itsmucilaRinous,  medicinal  inner  bark;  the  reddish  wood,  used  for  ox-yokes, 
posts,  etc.,  is  strong,  light  and  durable. 

U.  Americana,  L.        White  Elm.    Amercian  Elm.    Water  Elm. 

CoDsmon  throughout  the  state  ;  but  not  found  close  to  the  shore  of  lake  Superior. 
Wood  tough,  often  used  for  axe-helyes,  whip-stocks,  etc;  our  most  desirable  tree  for 
transplanting  for  ornament  and  shade.  This  and  basswood  are  the  most  abundant  trees 
in  the  Big  Woods. 

U.  racemosa,  Thomas.        Corky  White  Elm.    Rock  Elm. 

Frequent,  often  common,  eastward  ;  extending  west  to  Blue  Earth  county,  Leibergi 
Nicollet  county,  AiUm,  New  Ulm  (common),  Juni^  and  the  upper  Mississippi  ri?er, 
Garrison.   Wood  drier  than  the  last  and  more  valuable  ;  much  used  by  wheelwrights. 

CELiTIS,  Tourn.        Nkttle-trke.    Backbebry. 

C  occidentalis,  L.        Sugarberry.    Hackberry. 

Frequent  through  the  south  half  of  the  state  ;  rare  and  local  northward,  as  at  the 
east  side  of  Mille  Lacs  and  at  lake  Alexander,  Upham;  near  lake  Ltda,  Otter  Tall 
county,  Frazee;  on  the  Red  river  in  Clay  county ;  at  Red  Lake  Falls  ,*  on  the  upper 
Mississippi ;  and  on  the  Big  Fork  of  Rainy  Lake  river,  in  T.  149,  R.  26,  ^HincheUwood. 
[Also  at  Eagle  lake,  north  of  Kainy  lake.  Bell,  Macoun;  and  in  northpastero  Dakots, 
Scott] 

MORUS,  Tourn.        Mulberrij. 

M.  rubra,  L.        Red  Mulberry. 

Big  Woods,  WincfieU;  Houston  county,  J.  S.  Harris.  [West  to  Dakota,  Sargent, 
and  eastern  Nebraska,  Axighey.]       Infrequent.       South. 

URTIC A,  Tourn.        Nettle. 

U.  jfracilis.  Ait.        Tall  Wild  Nettle. 
Common  throughout  the  state. 

U.  (iioicaf  L.  Great  Sfingitn/  Nettle. 

Upper  Mississippi  river,  Garriaou;  lake  Pepin,  Miss  Manning.       Rare. 

LAPORTEA,  Oaud.         Wood-Nettle. 

Li,  Caii{\<leiisis,  Gaud.         Wood-Nettle. 

Common  tlirouKli  tlie  soutli  lialf  of  the  state  and  in  the  Keel  river  valley  ;  exiendini 
nortlieast  to  the  upper  Mississippi  river  and  Roseau  river.  "It  is  of  this  plant  tbe 
IiuUans  usually  juuke  their  fishiui:  lines,  the  rotted  remains  of  the  previous  year's 
^'rowlh  furni»hiiiu:  an  abundant  supply."    Parry. 
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PFLEA,  Lmdl.       Richwbbd.    Clbabwsbd. 

P,  pmnila.  Gray.        Richweed.    Clearweed. 

St.  Croix  riyer,  Parry;  HioneapolU,  Simmom;  lake  Mionetooka  (common),  RoherU; 
Blae  Earth  coaaty,  Leiberg;  Fergus  Fails,  Leonard,      Boath . 

BCEHMERIA,  Jacq.        False  Nettle. 

B.  cylindrica,  Willd.        False  Nettle. 
Lapham.    Fergus  Falls,  Leonard.       Infrequent. 

PABIETABIA,  Tourn.       Pellitobt. 

P.  Penusylvauica,  Mabl.       Pellitory. 

Minneapolis  (presenting,  besides  the  type,  a  larger  and  much  branched  form),  Her- 
rieh,  Simmonf;  Blue  Earth  county,  Leiberg;  and  northwest  to  the  upper  Missouri  and 
Saskatchewan  rlTers.      Infrequent.      South  and  west. 

CANNABI9,  Tourn.       Hemp. 

C.  saliva,  L.        Hemp. 

A  common  or  frequent  weed. 

HXJMULUS,  L.       Hop. 

H.  Lupulus,  L.       Common  Hop. 

Common,  especially  northward ;  "native  on  all  the  tributaries  of  the  upper  Missis- 
Ippi,"  Parry, 

0 

PLATANACEiG.  Planb-trbb  Family. 

PLATAKUS,  Tourn.       Plahe-tbeb.    Buttohwood. 

P.   occidentalis,  L.       American  Plane-tree.    Buttonwood.    Sycamore. 

Lapham,  Southeast,  rare.  The  northwest  limit  of  this  species  scarcely  enters 
Minnesota. 

JUGLANDACEiG.        Walnut  Family. 

JUGLANS,  L.       Walnut. 

%f.  ciuerea,  L.       Butternut,    Oil-nut.    White  Walnut. 

Common  southward,  but  absent  far  southwest ;  extending  north  to  the  Hnake  river 
in  Pine  and  Kanabec  counties,  Norwood,  Upham,  and  on  the  Mississippi  river  to  the 
north  line  of  Aitkin  county,  Oarriaon.  Wood  valuable  for  cabinet  work  and  in  house- 
building for  inside  finishing 

«J.  nigra,  L.       Black  Walnut. 

Frequent  in  the  south  part  of  the  state ;  extending  north  to  Nininger,  Dakota 
county,  southern  Scott  and  Carver  counties,  and  to  Walnut  Grove  in  the  south  edge  of 
Bed  wood  county.  Because  of  the  great  value  of  its  lumber,  nearly  all  the  black  wal- 
nut of  large  size  in  this  state  has  been  oat ;  but  much  of  young  growth  remains. 

GARY  A,  Nutt.        Hickory. 

C.  alba,  Nutt.        Shell-bark  or  Shag-bark  Hickory.     **  Walnut." 

Common,  or  frequent,  in  Houston  county;  extending  north  into  Winona  county  at 
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least  to  Winona  and  Stookton,  and  west  (rare)  into  Fillmore,  Mower  and  FraebWD 
counties,  to  Moscow,  WincheU;  near  Weayer  and  KelloKg,  Wabasha  county,  and  nctr 
Cbaifleld,  on  the  south  line  of  Olmsted  county,  W.  D.  BwrllnU.  Southeast.  "Timber 
very  yaluabte,  used  whereyer  great  durability,  strength  and  elasticity  are  required." 

C.  porciua,  Nutt.       Pig-nut  or  Broom  Hickory. 

Lapham,  Southeastward,  extending  north  to  Snake  riyer,  Clark;  near  lake  P»pii 
on  the  Wisconsin  side,  Mrt.  Ray. 

C.  aniara,  Nutt.       Bitter-nut  or  Swamp  Hickory. 

Common,  or  frequent,  southward  ;  extending  through  the  Big  Woods,  and  north  to 
MItle  Lacs,  and  sparingly  to  the  upper  Mississippi  riyer,  and  to  Whiteface  rirer, 
tributary  to  the  Sit.  Louis  riyer.  This  species  furnishes  nearly  all  the  hoop-poles  for 
flour- barrels  cut  in  the  southern  and  central  portions  of  the  state. 


CUPULIFERiE.       Oak  Family. 

QUERCU8,  L.        Oak. 

Q.  alba,  L        White-Oak. 

Frequent,  or  common,  in  the  southeast  and  central  parts  of  the  state ;  exteoding 
north  to  Fond  du  Lac,  ClarK  Sayannah  riyer,  and  Squagemaw  lake,  Winehau  and  to 
Pokegema  falls,  Feraidjl  lake  (plentiful  in  many  places  on  the  upper  MiasUslppi  rifer), 
and  the  White  Barth  reservation,  Oarri8on,    **  Strong,  durable,  and  beautiful  timber." 

Q .  stellata ,  Wanp.     (Q.  obtusiloba,  Michx. )         Post-Oak.     Rough  or  Box 
White-Oak. 
Upper  Mississippi  river,  Hoii(7/iton.       Infrequent. 

Q.  macrocarpa,  Michx.  Bur-Oak.  Over-cup  or  Mo»8y-cup  White-Oak. 
Common,  or  abundant,  throughout  the  state,  excepting  far  northeastward.  Its 
northeastern  limit  north  of  lake  Superior,  according  to  Bell,  in  near  the  interDatiootl 
boundary;  but  be  states  that  it  attains  a  good  size  on  the  Rainy  river  and  theoee 
westwai'd.  (**In  going  west,  this  species  is  first  met  with  at  the  east  end  of  Eagle  lake" 
[north  of  Rainy  lake],  Macoun.)   Timber  valuable,  similar  to  that  of  white  oak. 

Q .  bicolor,  Willd.        Swamp  White-Oak. 

Freq uent  in  Benton.  Mille  Lacs  and  Morrison  counties,  and  thence  north  to  lake 
Winnlbigosbish  and  the  White  Earth  reservation.  Garrison. 

Q.  Muhleubergrii,  Engelm.  (Q.  Prinus,  L.,  var.  acuminata,  Micbi.)       Yel- 
low Chestnut-Oak. 
Lapham.      Southeast. 

Q.   tinctoria,    Bartram.       (Q.    coccinea,    Wang.,    var.    tinctoria,    Gray.) 

Black  Oak.    Quercitron  or  Yellow- barked  Oak. 

Common,  or  abundant,  southward;  extending  north  to  Pine  county,  Upham.  &nA 
to  Pokegama  falls  and  the  White  Earth  reservation,  Garrison;  the  mo^t  abundant  spe- 
cies of  oak  in  the  southeast  part  of  the  state.  This  species  and  the  bur  oak  vary  from 
20  to  50  or  60  feet  In  hlght,  according  to  their  situation  and  soil ;  besides  wbieti.  eacb 
occurs  frequently  dwarfed,  growing  as  scrubby  biush  from  3  to  10  feet  high, 

Q.  coccinea,  Wang.        Scarlet  Oak. 

Upper  Mississippi  ilver,  Garrison'^  "In  Minnesota  (Enoelmann),"  Sargent. 

Q.  coccinea,  Wang.,  var.  anibigiia.  Gray.        Gray  Oak. 

Prairie  river,  attatniug  a  hi^'lit  of  50  feet  and  diameter  of  lo  inches,  Clarh;  White 
Earth  reservalion,  Gani-^on.       Nortii. 
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Q.  rubra,  L.       Red  Oak. 

Occasional  southward,  and  north  to  the  upper  Mississippi  riyer,  Oeyer,  Oarrison; 
•ODtinulnK  on  the  north  side  of  lake  Superior  to  the  Kaminlstiquia  rlTer,  BeU,  Maeoun, 

In  autumn  the  leaves  of  the  black  and  red  oaks  change  to  red  and  crimson  colors ; 
wbUe  the  foliage  of  the  while  and  bur  oaks  changes  only  to  dull  green,  gray  and  brown. 
At  the  same  time  the  leayes  of  the  sumachs  and  red  maple  become  red  or  scarlet ;  of 
tlte  sugar  maple,  jrellow ;  and  of  bass,  boz*elder,  ash  trees,  elms,  poplars,  and  cotton- 
wood,  Tarlous  shades  of  brown  and  yellow. 

Q.palustris,  DaRoi.       Swamp  Spanish  Oak.    Pin  Oak. 
Lapham .       Upper  Mississippi  rlTcr,  Oarrison . 

[Sargent  and  Bell  haye  mentioned  Minnesota  as  a  western  limit  of  the  American 
Wech  (Fagus  ferruginea,  Ait.)>  but  it  probably  does  not  extend  into  this  state.] 

CORYIjUS,  Toam.        Hazel-ihjt.    Filbert. 

C  Americana*  Walt. .     Common  Wild  Hazel*nat. 
Common,  in  many  districts  abundant,  throughout  the  state. 

€•  rostrata.  Ait.        Beaked  Hazel-nut. 

Common  northward ;  extending  south  to  Benton  county  and  Spruce  Hill,  Douglas 
comity,  Upham;  rare  and  local  farther  south,  as  on  rocky  bluffs  in  southeastern  Winona 
comity.  Winehell.  Juni  says  of  this  species  north  of  lake  Superior :  **In  some  places 
Ihe  bushes  reach  a  hight  of  fifteen  feet,  with  stems  from  one  to  one  and  a  half  inches  in 
Atameter.  The  tops  bend  over  from  the  weight  of  the  fruit." 

OSTRYA,  Mtcheli.       Hop-Hornbeam.    Iron- wood. 

0«  Yirgrlnlca,  Willd.       American  Hop- Hornbeam.  Iron- wood.  Lever-wood. 

Common,  often  abundant,  throughout  the  state ;  but  not  close  to  the  shore  of  lake 
Superior. 

CARPINUS,  L.       Hornbeam.    Ibonwood. 

-C.  Caroliniana,  Walt.   (G.  Americana,  Michx.)       American  Hornbeam. 

Blue  or  Water  Beech. 

Common  through  the  south  half  of  the  state ;  extending  north  to  Pioe  county  and 
Sandy  lake,  Clark,  the  Savannah  portage,  Winehell,  and  White  Earth  reservation. 
Oarrieon,  *'  Wood  of  this  and  the  preceding  tough  and  durable ;  used  for  wedges, 
levers,  &c." 

MYRICACEiE.         Sweet-Gale  Family. 

MYRICA^  L        Batberry.    Wax-Myrtle. 

M.  Oale,  L.       Sweet  Gale. 

Common  on  lake-shores,  along  the  international  boundary,  between  lake  Huperior 
and  Rainy  lake,  WincheU.      North. 

COMPTONIA,  Solander.       Sweet-Ferk. 

C .  asplenifolia.  Ait.        Sweet-Fern. 

Frequent  northeastward;  extending  «outh  to  Snake  river  in  southeastern  Piue 
county,  (JpTiam.and  southwest  to  Cass  lake,  Schoolcraft;  it  aHo  occurs  at  Jacob  Streitz's 
quarry  In  section  28.  Saint  Cloud,  Upham,  and  near  Excelsior,  Hennepin  county,  Mrs. 
Terry. 
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BETULACEJE.        Birch  Family. 

BETULA,  Tourn.        Bihch. 

[B.  lenta,  L.  (cherry  birch,  sweet  or  blaek  birch)  possibly  extends  west  to  northen 
MiDiiesota.  Dr,  Bell  mentions  this  state  as  its  northwestern  limit.  Some  of  the  mon 
northern  references  under  B.  nigra  may  belong  instead  to  this  species.] 

B.  lutea,  Michx.  f.        Yellow  or  Gray  Bircb. 

Common  through  the  north  half  of  the  state  and  south  to  Sherburne  county,  reseh- 
ing  a  hight  of  76  feet  and  diameter  of  3  or  4  feet ;  rare  In  the  Big  Woods,  and  sooth* 
east  to  Houston  county,  WineheU.  **  The  49th  parallel  forms  the  average  nortben 
limit  of  this  species  from  Newfoundland  to  the  Red  riyer  valley,  In  which  it  ennei 
round  and  runs  southward."   Bell. 

B.  papyracea.  Ait.        Paper  or  Canoe  Birch.    Silver  Birch. 

Common,  often  abundant,  through  the  north  half  of  the  state,  attaining  an  eqosl 
size  with  the  preceding ;  also  common,  but  much  smaller^  southeastward  near  the  Mm- 
sissippi  river ;  thence  extending  west,  less  frequent,  to  the  Big  Woods,  and  to  Mrel 
Cooley  (plentiful),  Renville  county  ;  absent  southwestward ;  **fonnd  along  the  AMioi- 
boine  vaUey  as  far  west  as  the  Qu'Appelle  lakes,"  Bell,  "  The  bark  of  this  tree,  M- 
get  her  with  that  of  the  Arbor- vit»,  is  made  use  of  in  innumerable  ways  by  the  Indisns." 
Roberts. 

B.  nifirra,  L.        River  or  Red  Birch. 

Savannah  portage,  Douglaas;  White  Earth  reservation,  Oarri»on;  Kettle  river, 
Shumard;  Blue  Earth  county,  NicoUet;  Winona  county,  Holzinifer;  abundant  along  tbe 
Mississippi  bottoms  at  least  as  far  north  as  Minneiska,  Wabasha  county,  WineheHl. 
Southeast. 

B.  puniila,  L.       Low  Birch.    **  Tag  Alder." 

Commbn  through  the  north  half  of  the  state,  and  south  to  filinneapolis  and  Saint 
Paul ;  less  frequent  or  rare  farther  south,  to  lake  Pepin,  Miss  Manning,  and  QlmstH 
county,  Harrington, 

B.  glaucliilosa,  Michx.        Dwarf  Bircb. 

Savannah  river,  Houghton;  north  shore  of  lake  Superior,  Juni,  WiiuheU;  ridge  east 
of  the  Red  river,  Scott,      North. 

ALNUS,  Tourn.       Alder. 

A.  viridis,  DC.        Green  or  Mountain  Alder. 

North  of  lake  Superior  (common),  Juni,  Roheris,       North. 

A.  iucaua,  Willd.,  var.  grlauca,  Kegel.        Speckled  or  Hoary  Alder.    Black 
Alder. 
Common,  or  frequent,  through  the  north  half  of  the  state,  and  southeastward  to 
Minneapolis;  less  frequent  thence  southeast ;  rare  southwestward. 

A.  serriilata,  Ait.       Smooth  Alder. 
Laphfun,  WinchcU.       Hare.       Southeast. 


SALICACE.E.        Willow  Family. 

8ALIX,  Tourn.        Willow.     Osiep. 

S.  Candida,  Willd.        Hoary  Willow. 

Throughout  tlie  state,  excepting  far  southward.    Bogs,  St.  Croix  river,  Pairy;  MIn- 
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neapoUs,  Kaaaube;  Blue  Earth  eounty,  Leiberg;  New  Ulm,  JuM;  north  of  kike  Superior, 
Agat9ta;  upper  Mississippi  rlTer,  Oiurrtaon;  Red  riyer  yalley,  Maecun. 

8.  tristis.  Ait.        Dwarf  Gray  Willow. 

Lapham,     Minneapolis,  Wtnehell;  Blue  Earth  eounty,  Leiberg;  Lake  City,  Mrs,  Bay, 

8.  humills,  Marsball.        Prairie  Willow. 

Blue  Earth  county,  IfeiAefv,  Upham;  frequent  in  Emmet  county,  Iowa,  CraUy; 
abundant  near  the  Mississippi  river,  on  dry,  sandy  land,  especially  in  openings  of 
woods,  from  lake  Pepin,  3fiM  Manningt  Mrs,  liay,and  Ramsey  county,  north  at  least 
to  Brainerd  (usually  only  about  one  foot  high,  agreeing  best,  excepting  in  habitat, 
with  Gray's  description  of  S.  tristls),  Upham;  north  of  lake  Superior,  Agas9i»,  Proba- 
bly throughout  the  state. 

8.  discolor,  Muhl.       Glaucous  Willow.    Pussy  Willow. 
Common,  or  frequent,  throughout  the  state. 

[8.  serlcea,  Marshall,  probably  occurs,  but  infrequently,  in  Minnesota.] 

8.  petiolaris,  Smith.*       Petioled  Willow. 

Freeborn  county  (frequent),  Upham,  Probably  our  preyaillng  form  of  this  species 
Is  Tar.  ORACILI8,  Anders.  (If.  8.  Bebb.) 

S.  purpurea,  L.        Purple  Willow. 
Minneapolis,  Simmone,      Infrequent. 

8.  cordata,  Muhl.       Heart-leaved  Willow. 
Common,  or  frequent,  throughout  the  state. 

8.  cordata,  Muhl.,  var.  angustata.  Gray. 

steams  county,  Garrison,  [Korth  of  lake  Superior,  Agaasiz;  Nebraska  (common), 
Aughey.] 

8.  balsamifera,  Barratt.f  (S.  pyrifolia,  Anders.;  see  notes  by  M.S.  Bebb  in 
Botanical  Oazeite^  vol.  iv,  p.  190.)       Balsam-bearinff  Willow. 
Bed  river  valley  near  Saint  Vincent,  Burgess,  Maeoun,      North. 

*  Saux  PETiOLkRis,  Smith,  var.  gbacilis.  Anders.  Female  aments  gracefully 
snbpendulous,  at  length  somewhat  leafy-peduncled,  very  loosely  flowered ;  scales  lin- 
gidate,  apex  brownish ;  capsules  long  acute-rostrate  from  an  ovate  base,  thinly  silky, 
or  somewhat  glabrous,  very  long-pedlceled  ;  pedicel  nearly  eight  times  the  length  of 
the  nectary;  style  very  short ;  stigmas  2-parted,  fuscous,  spreading ;  leaves  narrowly 
lanceolate-linear,  serrulate,  about  2  inches  long  and  2  to  4  lines  wide,  pale  and  subglau- 
cous  beneath,  both  sides  at  length  glabrous.  Varies :  1st,  serlcocarpa ;  capsules  nar- 
rowly conical,  2H  lines  long,  thinly  silky.  2d,  lelocarpa ;  capsules  thick  at  base,  green- 
ish red.   Andersson  In  DC,  Prod.,  18, 2, 235 ;  translated  by  M.  8.  Bebb, 

tSALix  BALSAMiFKRA,  Barratt.  A  glabrous,  much  branched  shrub,  4  to  8  feet 
high ;  twles  crimson  where  exposed  to  the  sun ;  leaves  ovate,  abruptly  pointed,  l  inch 
wide  by  l%  Inches  long,  on  sterile  shoots  oblong-lanceolate,  IM  inches  wide  by  8  to  4 
Inches  long,  all  rounded  or  subcordate  at  base,  very  thin  and  slightly  hairy  beneath 
when  young,  rigid,  glabrous,  and  prominently  retlculate-velned  when  mature,  bright 
green  above,  paler  or  glaucous  beneath,  margin  finely  glandular-serrate;  petioles 
slender,  %  inch  long ;  stipules  minute,  caducous :  aments  with  a  few  leaf-like  bracts  at 
base,  the  male  densely  flowered,  very  silky,  female  less  so  and  beceming  very  lax  in 
fruit,  bracts  often  more  leafy  ;  scales  pale  or  rosy  ;  capsules  elongate-conical  or  rostrate 
from  a  thick  base,  2  or  3  lines  long,  glabrous,  the  long  pedicels  six  to  eight  times  the 
length  of  the  nectary ;  style  rather  short,  bifid ;  lobes  of  the  stigma  thick,  spreading, 
emarglnate.  **No.  53,  Herb.  H.,  B.  and  T."  (v.  s.  in  h.  Torr.)  S.  cordata,  Muhl.,  var. 
balsamifera,  Hook.,  Fl  Bor.-Am.,  2, 149.  S.  pyrifolia,  Anders.,  DC.  Prod,,  16, 2, 264.— 
White  mountains  of  N.  H.,  Pringle;  New  Brunswick.  Fowler;  and  Labrador.  Allen; 
westward  to  the  Saskatchewan .  Readily  distinguished  from  8.  cordata  by  the  very 
loosely  flowered  fertile  aments,  often  two  inches  or  more  long  in  fruit,  thicker  and  more 
yellowish  stamiuate  aments,  and  the  proportionately  broader  and  shorter  Araelanchler- 
like  leaves.  M.S.  Bebb,  MSS. 
9F 
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S.  rostrata,  Richardson.    (S.  livida,   Wahl.,  var.  ooddentaltf,  Gray.) 
Beaked  Willow.    Livid  Willow. 
Common  throughout  the  state. 

S.  lucida,  Mubl.        Shininfr  Willow. 
Common,  or  frequent,  throughout  the  state. 

S.  nigrra,  Marshall.        Black  Willow. 

Throughout  the  state :  frequent  northward,  common  southward.  This  and  the  neit 
aie  our  only  native  species  of  willow  that  hecome  trees,  the  others  being  shrubs. 

S.  amysrdaloides,  Anders.*        Almond-leaved  Willow. 

Red  river  and  eastward,  Behb;  probably  frequent  throughout  the  state. 

S.  fragiliB,  L.  X  alba,  L.        WhUe  Willow, 

Occasionally  spontaneous ;  much  cultivated,  especially  on  the  prairies,  for  shads 
and  protection  from  the  wind.  Timber  culture,  of  this  tree,  red  and  sugar  maple,  box- 
elder,  Cottonwood,  Liombardy  poplar,  and  other  species,  is  being  begun  extensively  in 
the  prairie  region,  chiefly  for  the  rewards  provided  by  laws  of  the  state  and  United 
States  governments.  The  white  willow  is  well  adapted  to  yield  fuel,  aa  it  grows  rsp- 
idly,  and,  when  cut  down,  shoots  up  vigorously  anew  from  the  stomp.  In  good  ssil, 
with  good  care,  probably  ten  acres  of  this  willow  would  supply  an  average  bousebsld 
with  flr«-wood  continually. 

3f .  5.  Bebb  regards  this  *' white  willow,"  commonly  planted  (by  cuttings)  for  screesi, 
as  a  hybrid  of  S.  fragUis  and  iS.  alba^  being  apparently  the  form  named  S.fragUU^  L, 
var.  RusseUiana,  Carey,  in  Gray's  Manual.  Mr.  Bebb  writes  :  "* Among  the  varietiei 
cultivated  throughout  the  Northwest,  I  have  seen  no  genuine  S.  alba.  Inonefonn, 
S.fragUUXalba,  var.  (c.)ve«tita,  Wlmmer  {8.  pcUuftris,  Host.),  the  leaves  appresck 
very  near  to  £?.  alba^  var.  casrulea,  but  the  flowers  are  different.  Much  the  more  eon- 
roouly  planted  form  is  8.  fragUis  X  alba,  var.  (b.)  glairra,  Wlmmer  (exactly  ^.  exeetefor, 
Host. ;  8.  viridis^  Fries,  when  the  under  surface  of  the  leaf  is  pale  green)." 

S.  longrifolia,  Mubl.        Lon^-leaved  Willow.    Sand-bar  Willow. 
Common  throughout  the  state. 

S.  inyrtilloides,  L.        Myrtle  Willow. 

Frequent  northward,  rare  southward.  Swamps,  St.  Croix  river,  Parry;  north  of 
lake  Superior,  Agassiz;  Kanabec  and  Benton  coimties,  Ujpham;  Dellwood,  White  Besr 
lake,  Ramsey  county,  KeUey;  Minneapolis,  KcLsnibe;  near  Eagle  lake.  Blue  Eaitli 
county,  Leiberg;  Emmet  county,  Iowa  (rare),  Cratty. 

POPUIiUS.Tourn.        Poplar.    Aspbh. 

P.  treniuloideSy  Micbz.        American  Poplar  or  Aspen. 

Common,  or  abundant,  throughout  the  state,  especially  northward.  Wood  of  this 
and  the  next  Is  valuable  for  paper- making. 

P.  grandideutata,  Michz.        Large-tootLed  Poplar  or  Aspen. 

Common,  or  frequent,  throughout  most  of  the  state  ;  excepting  the  southeasten 


*Salix  amygdaloides,  Anders.  Leaves  broadly  lanceolate,  s  to  8  inches  long,  4 
to  IH  Inches  wide,  with  a  long  tapering  point,  glaucous  beneath,  closely  serrate,  petioles 
long  and  .slender,  stipules  minute  and  very  early  deciduous  :  aments  leafy-peduncled, 
elongated-cyllDdrlcal,  pendulous  ;  the  fertile  when  In  fruit  lax,  3  to  4  Inches  long,  Hloeli 
thick  ;  scales  In  the  male  anient  ovate,  villous  with  crisp  hairs,  In  the  female  narrower, 
somewhat  smooth,  fu};acious  :  cai>sules  globose-conical,  glabrous,  long-pedicelled :  style 
very  shorter  obsolete,  stigmas  notched.  .  .  .  In  aspect  very  unlike  8.  nigra  [like  whlcb, 
this  species  attains  a  tree-like  si/e],  and  in  fact  more  frequently  mistaken  fbr  S.  luclds. 
The  l>road  leaves,  boInK  supported  by  long  and  slender  petioles,  are  moved  by  the 
bli^htest  bree/.e.  <iisplayinK  in  rapid,  fluttering  succession  their  conspicuous  white 
under  sui  faces,  thus  produciuK  an  effect  in  striking  contrast  with  the  changeless,  soft 
Iljjlit  reflected  from  masses  of  the  foliage  of  S.  nigra  when  swayed  gently  by  the  wind. 
[iri)h  in  Wlir.chr's  Hi  port  ot  Surveys  west  of  the  One  HundrecUh  Meridian. 
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Bomtles  and  far  northward,  where  it  oconrs  sparlnglj,  and  ■oath  west  ward,  where  it 
ksabeent. 

P.  monilifera.  Ait.  (Induding  P.  angalata,  Ait.)  Cottonwood.  Neck- 
lace Poplar. 
Common,  or  frequent,  through  the  south  half  of  the  state;  rare  farther  north; 
raaetalng  its  northern  limit  in  southeastern  Pine  eoonty,  the  region  of  the  upper  Missis- 
tfppi,  HoughUm,  White  Earth  resenration,  OnrrtBon,  and  Bed  Lake  Falls  and  the  Bed 
river  valley,  Upham,  **  Large  trees  oecur  along  the  Assinihoine  river,"  BM,  "  Bzten- 
rively  planted  for  shelter  and  fuel.  The  cotton  from  the  seeds  proves  a  source  of  much 
ionoyance  to  the  tidy  housewife.  If  only  male  trees,  those  with  reddish  tassels,  were 
planted,  no  eotton  would  be  prodneed.  Both  kinds  of  tassels,  the  green  and  the  red, 
■ppear  in  spring  before  tue  leaves  come  out."   Arthur, 

P.  lialgainlfera,  L.       Balsam  Poplar.    Tacamahac. 

Common,  or  frequent,  through  the  north  half  of  the  state ;  extending  southwest  to 
QaoDon  river  (rare),  Sandberg,  Osakis  lake,  Uphamt  and  Fergus  Falls,  Leonard, 

P,  balnamlfera,  L.,  var.  candicans,  Gray.       Balm  of  Gilead. 

Frequent  northeastward ;  extending  southwest  to  southeastern  Pine  county.  Little 
Falls,  and  White  Earth  reservation. 

P.  dikUata^  Ait.        Lambardy  Poplar, 

BpoDtaneons,  Mankato,  Leiberg,  [SOff  spiry  tree,  with  closely  appressed  branches, 
and  small  broadly  triangular  pointed  leaves ;  formerly  much  planted.  Oray*8  Field, 
Forttt,  and  Garden  Botany.] 

P.d!ba,L.        WhiU  Poplar,    Silvtr-Uaf  Poplar.    Abele,    Abel-tree, 

Cnltivated,  and  thence  sometimes  spreading  spontaneously,  in  Martin  county, 
OraU^,  [Tree  planted  from  Europe,  with  spreading  branches,  roundish,  slightly  heart- 
ihaped  wavy-toothed  or  lobed  leaves  soon  green  above,  very  white  cottony  beneath ; 
bods  not  glutinous :  spreads  inveterately  by  the  root.  Oray'eFieid,  Forenttand  Oar- 
dm  Botany.} 


CONIFERiE.        Pine  Family. 

PENUS,  Toum.,  Link.        Pihe. 

P.  Bankgiana,  Lambert.  "Jack  Pine.**    Gray  or  Northern  Scrub  Pine. 

Banks*  or  Banksian  Pine.    Black  Pine. 

Common  northeastward ;  abundant  on  sandy  land  in  the  region  of  the  upper  Missis- 
lippi  and  Crow  Wing  rivers,  from  Brainerd  and  Wadena  northward ;  having  its  south- 
iveat  limit  at  the  St.  Croix  and  Snake  rivers,  Princeton,  Brock  way  (Stearns  county), 
Slowe  and  Oak  Valley  (ten  miles  south  of  WadenaX  in  the  White  Earth  reservation,  and 
U  the  lake  of  the  Woods  and  on  Boseau  river.  This  species,  almost  alone,  but  with  red 
pines  here  and  there  sparingly  intermixed,  forms  thick  woods  at  many  places  in  Cass, 
Wadena  and  Crow  Wing  counties,  as,  for  example,  at  Brainerd,  growing  very  stiaight 
ind  slender,  40  to  00  feet  in  bight,  but  seldom  exceeding  a  foot  in  diameter.  Its  coarse, 
resinous  wood  is  excellent  fuel,  but  it  is  not  adapted  to  building  purposes.  Many  rail- 
road ties  are  made  from  this  and  the  next  species  of  pine,  but  are  inferior  in  value  and 
Anrability  to  those  of  bur  oak,  which  are  more  used  in  this  way.  Often  five  ties,  each 
Bight  feet  long,  are  obtained  from  a  single  Jack  pine.  Barely  this  tree  attains  a  hight 
of  eighty  feet,  one  of  this  size  being  found  by  Prqfeseor  WineheU  on  Brule  mountain* 
Borth  of  lake  Superior.  [This  tree  grows  sixty  to  seventy  feet  high  in  northern  Michl- 
San  (  WheeUr  and  Smithes  Catalooue,  and  BuUetin  of  the  Torrty  BolanicaX  Club,  x.  82) ; 
and  Dr.  Bell  records  it  as  about  seventy  feet  in  hlght  and  two  feet  In  diameter.  In  large 
pvves,  on  the  southern  branches  of  the  Albany  river.j 

P.  resinosa,  Ait.        •*  Norway  Pine."    Red  Pine. 

Common  or  frequent  northward,  growing  In  groves,  or  scattered,  on  somewhat 
laody  land  ;  not  extending,  in  general,  quite  so  (ar  southwest  as  tbe  preceding.    Usually 
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called  "Norway  pine" ;  bat  wrongly,  for  thlsspoelot  Is  not  found  in  Norway,  nor  in 
Europe.  It  is  mostly  from  60  to  75  feet  high,  but  seldom  more  than  about  a  foot  In  dia- 
meter. Clark  reports  that  it  attains  a  bight  of  90  feet  and  diameter  of  20  inches,  north 
of  lake  Superior.  It  is  considerably  sawn  for  lumber,  and  is  also  much  osed  for  pilsi, 
as  for  wharves  and  foundations  of  bridge  piers.  In  the  region  of  the  upper  Mississippi 
this  species  is  reported  by  €^a>rriMn  as  occurring  in  two  yarieties,  which  are  distin- 
guished by  lumbermen  under  the  names  Hard  Norway  pine  and  Bed-barked  Norway 
pine. 

P.  Strobiis,  L.        White  Pine. 

Common  through  the  north  half  of  the  state,  excepting  west  of  Sed  lake  and  the 
lake  of  the  Woods ;  preferring  somewhat  clayey  land,  occasionally  making  a  majeatle 
forest  without  intermixture  of  other  large  trees,  but  oftener  associated  with  maple, 
elm,  bass,  oak,  ash,  and  other  deciduous  species  ;  frequent  along  the  north  side  of  lake 
Superior,  but  forming  no  extensive  pine  forest  on  the  immediate  shore.  Tliis  is  the 
largest,  as  well  as  the  most  useful,  of  our  trees,  growing  from  80  to  125,  rarely  150,  feet 
in  hight,  and  from  three  to  six  feet  in  diameter. 

The  southwestern  limit  of  the  pineries  extends  from  the  north  edge  of  Chistgo 
county  westerly  through  Kanabec  and  Mille  Lacs  counties,  the  northeast  comer  of 
Benton  county,  Morrison  county,  and  northeastern  Todd  coonty,  to  Pine  lakes,  Frazee 
City,  and  the  White  Earth  reservation ;  but  only  a  comparatively  small  part  of  the 
region  northeast  of  this  line  is  covered  with  pine  woods.  Southeastward,  beyond  tbis 
limit,  white  pine  occurs  rarely  and  locally  in  the  vicinity  of  the  Mississippi,  St  Croix, 
Cannon,  Zumbro  and  Boot  rivers,  in  most  instances  on  bluffs  of  these  or  their  tribntary 
streams  ;  as  at  Saint  Cloud,  Dayton,  Minnehaha  falls.  Pine  Bend,  Taylor's  Palls,  Frso- 
conia  (where  it  was  first  cut  in  Minnesota,  to  any  considerable  extent,  for  lomberX  near 
Cannon  River  Falls,  near  Mantorvllle,  near  Bochester,  in  section  29,  Saint  Charlei, 
Winona  county,  and  at  various  points  in  Fillmore  and  Houston  counties. 

Mr.  PUUt  B,  Walker^  of  Minneapolis,  editor  of  the  Lumberman  and  Manufaelmrtr, 
states  that  approximately  400,ooo,ooo  feet  (board-measure)  of  pine  are  annually  eat  in 
the  north  central  part  of  this  state,  on  the  Mississippi  river  and  Its  tributaries,  aboil 
three-quarters  of  which  are  sawed  at  Minneapolis ;  and  that  some  200,000,000  feet  are 
annually  cut  on  the  St.  Croix  river  and  its  branches,  about  half  of  which  is  cut  In  Uln- 
nesota,  chiefly  on  the  Snake  river,  the  amount  sawed  at  Stillwater  being  some  100.000,000 
feet  yearly.  Throughout  these  districts  about  three-quarters  of  the  timber  cut  are 
white  pine,  and  the  remainder  red  or  Norway  pine.  Much  white  pine  is  also  cut  on  the 
St.  Ix)uls  river,  the  Otter  Tail  river,  Clearwater  river  (a  tributary  of  Bed  Lake  river),  aod 
recently  on  the  Rainy  Lake  river ;  and  red  pine  is  cut  on  Pine  creek,  tributary  to 
Roseau  lake  and  river,  west  of  the  lake  of  the  Woods. 

The  amount  of  merchantable  pine  standing  in  Minnesota  in  1880  was  estimated  by 
C.  S.  Sargent,  special  agent  of  the  United  States  census,  at  6,100,000,000  feet;  and  the 
amount  cut  In  the  state  during  the  preceding  year  is  reported  to  be  640,'997,000  feet. 

PICE  A,  Link.        Spruce. 

P.  iiig^ra,  Link.    (Abies  nig^ra,  Poir.)        Black  Spruce.    Double  Spruce. 

Common  northeastward  ;  extending  south  to  Chisago  and  Isanti  counties,  and  vest 
to  Spruce  Hill.  Douglas  county,  the  White  Earth  reservation,  Red  lake,  and  the  lake  of 
the  Woods  and  Roseau  river.  It  attains,  in  favorable  situations,  a  hight  of  70  feet  sod 
diameter  of  18  inches,  Clarh;  but  usually  it  is  small,  and  none  of  it  Is  cut  for  lumber  Id 
this  state. 

P.  alba.  Link.  (A,  alba,  Michx.)        White  Spruce.    Sinjjle  Spruce. 

Conmion  far  northward  ;  extending  soutli  to  Moose  Lake,  Carlton  county,  Upham, 
and  to  the  upper  Mississippi  river  and  While  Earth  reservation.  Garrison,  and  west  to 
the  lake  of  the  Woods  and  Roseau  river  ;  20  feet  high,  8  inches  in  diameter.  Clark. 

TSUGA,  Carrirre.         Hemi.ock-Spruck. 

T.  Canadensis,  Carriire.    (Abies  Canadenj-is,   Micbx.)        Hemlock-Spruce. 
Hemlock. 
Mentioned  by  Mcolfil  as  observed  in  the  region  of  the  upper  Mississippi,  and  by 
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Norwood  in  the  yalley  of  the  8t.  Louis  riyer ;  inelnded  in  Dr,  Lapham's  eatalogue ;  also 
reported  as  oeearring,  locally,  near  Pokegama  lake.  Cass  county,  and  at  the  north  side 
of  Sand  lake,  in  the  southwest  part  of  T.  46,  R.  19,  Carlton  county,  and  In  other  parts  of 
this  eoonty,  as  on  Black  Hoof  creek  ;  all  of  which  need  Tertflcation.  Though  plentiful 
not  far  eastward  in  Wisconsin,  it  extends  very  scantily,  if  at  all,  into  Minnesota.  [**0n 
the  south  shore  of  lake  Superior  it  does  not  reach  the  western  extremity,  turning  south- 
ward in  the  neighborhood  of  Ashland.  I  am  informed,  howeyer,  that  there  is  an  out- 
lying groTC  of  hemlock  at  Thomson,  about  twenty- flye  miles  west  of  Duluth.  This 
tree  maintains  a  good  size  to  the  verge  of  its  range,  and  always  appears  to  terminate 
abruptly."   BeU.] 

ABIES,    Link.       Fir. 

A.  balsaniea,  Marshall.        Balsam  Fir, 

Common  northeastward,  attaining  a  hight  of  60  feet,  Clark:  extending  south  and  west 
to  nearly  the  same  limits  as  the  black  spruce ;  also  farther  south,  rare  and  local,  as  near 
Mantorrlile,  Dodge  county,  HarringUmf  and  in  the  heayy  timber  in  the  northeast  part 
of  Spring  Valley,  Fillmore  county,  WineheU, 

JLABIX,  Toum.        Labch. 

Ii«  Americana,   Michx.        American  or  Black  Larch.    Tamarack.    Hack- 
matack. 

Abundant  through  the  north  half  of  the  state,  and  common  southeast  to  Wright, 
Hennepin  and  Ramsey  counties ;  rare  farther  southeast,  as  on  Pine  creek  in  Houston 
county,  Winehell;  absent  south  west  ward.  This  tree  occurs  in  swamps,  which  are 
generally  frequent,  varying  in  extent  from  a  few  rods  to  several  miles.  If  r.  yathan 
BuUer  states  that  such  swamps,  bearing  tamarack  but  scarcely  any  other  trees,  occupy 
nearly  the  entire  country  between  Red  lake  and  the  lake  of  the  Woods ;  and  Mr,  O.  M, 
Dawson  and  others  give  a  similar  description  of  the  area  crossed  by  the  international 
boundary  between  the  lake  of  the  Woods  and  the  Red  river  yalley.  Tamarack  also 
often  grows  on  drier,  hard  ground ;  sometimes,  north  Of  lake  Superior,  attaining  a 
hIght  of  90  or  100  feet  (but  very  slender,  having  a  diameter  of  only  about  one  foot ;  valu- 
able for  railroad  ties),  Clark.   Its  usual  bight  is  from  20  to  40  feet. 

Watab  river  and  township  bear  the  name  which  the  Ghippewas  give  to  the  long 
threads  obtained  by  splittiug  tamarack  roots,  used  by  them  in  sowing  their  birch  canoes. 
KuUing^s  Narrative  of  Long's  Expedition,  vol.  ii,  p.  73. 

THUYA  (Thuja),  Toom.       Arbor  ViXiK. 

T.  occidentalis,  L.        American  Arbor  Vitse.    "White  Cedar.'' 

Common  northeastward,  forming  almost  impenetrable  "cedar  swamps,"  often  attain- 
ing a  large  size,  from  40  to  70  feet  in  bight,  and  from  one  to  two  or  even  three  feet  in 
diameter,  Clark,  Roberts;  extending  west  to  the  south  end  of  lake  Winnipeg,  Bell,  the 
lake  of  the  Woods  and  Roseau  river,  Red  and  Pemldji  lakei>,  and  to  the  head  of  Straight 
river  in  northeastern  Becker  county,  and  south  to  the  south  shore  of  Mille  Lacs  and  the 
mouth  of  Snake  river.  It  also  occurs  very  rarely  farther  southeast,  as  on  Gwinn's  bluff 
in  southeasteru  Winona  county,  Winehell.  On  the  north  shore  of  lake  Superior,  "not 
so  common  as  inland,  but  maintains  its  hold  upon  life  in  the  most  unfavorable  positions. 
'  Olten  the  only  representative  of  the  vegetable  kingdom  on  a  bare  rock  in  the  lake, 
where  its  stem  and  branches  plainly  indicate  the  direction  of  the  prevailing  winds  and 
waves."  Juni.  This  tree  is  the  principal  species  upon  a  large  area  adjoining  the  Missis- 
sippi river  in  northern  Aitkin  county.  Its  wood  is  light  and  very  durable,  being  espe- 
cially sought  for  fence  and  telegraph  posts.    It  is  often  spiral-grained. 

JUNIPERUS,  L.       Juniper. 

.  coniniuuis,  L.        Common  Juniper. 

Throughout  the  state,  but  infrequent.  Minnesota  Point,  near  Duluth  (plentiful), 
also  near  Minneapolis,  Rolterts;  Wadena  and  Benton  counties  (rare),  Upham;  Sherburne 
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and  Ramsey  counties,  Kelley;  Henuepln  county,  SimmonB;  GkKxlliae  county,  Sandbiro: 
southeastern  Winona  county.  WincheU;  Dodge  county,  HarrinQtcn;  Blae  Earth  oonntjr. 
Leibtrg;  bluffs  of  the  Cottonwood  river,  Jtinl. 

J.  communis,  L.,  var.  alpiiia,  Cktod.       Juniper. 

North  shore  of  lalce  Superior,  Juni\  Taylor's  Falls,  if  Iss  Calhcari.      North. 

J.  Virgrii^ianay  L.       Red  Cedar.    Red  Savin. 

Rainy  Jjake  river,  Dairscm;  upper  Mississippi  (rare),  NicfAlU^  OarriMn;  lake  PeplB, 
MUs  Manning:  bluffs  of  the  Cottonwood  river,  Jtmi;  at  Redwood  Falls,  perhaps  for- 
nishinx  the  name  of  the  Redwood  river.  (Also  see  Comus  stolonifera.)  Found  scantily 
in  exposed  situations,  as  on  the  bluffs  or  shores  ot  rivers  and  lakes,  growing  to  be  loto 
25  feet  high,  in  the  greater  part  of  the  state  ;  most  frequent  In  its  southeast  qoartsr; 
absent,  or  rare,  near  its  west  side  and  north  of  lake  Superior. 

J.  Sabina,  L.,  var.  prociimbens,  Pursb.       Savin.    Joniper. 

Lake  of  the  Woods,  DawBon;  plentiful  on  dunes  at  Sand  Hill  river,  Garfield,  Folk 
county,  Upham;  near  Itasca  lake.  Oarriaon;  Rice  county,  Sperry;  bluffs  of  LeSoeor 
river,  Lcn}era;  Olmsted  county  (rare),  Harrington;  the  Big  Woods,  and  Fillmore, WUioaa 
and  Houston  counties  (rare),  WincheU.      North. 


TAXACEiE.        Yew  Family. 

TAXUS,  Toum.        Yew. 

T ,  Canadensis ,  Willd.   (T.  baccata,  L.,  var.  Canadensis,  Gray.)        American 

Yew.    Groand  Hemlock. 

Abundant  north  of  lake  Superior,  Juni,  Roberts;  common,  or  frequent,  thence  west 
and  south  to  nearly  the  same  limits  as  the  pines,  black  spruce  and  balsam  fir;  near 
Lake  City.  Mrs.  Hay. 


ARACE^E.        Arum  Family. 

ARIS^-EMA,  Marbius.         Indian  Tuknip.    Dragon-Apum. 

A.  triphylluni,  Torr.  (A.  atrorubens,  Blume.  Bot.  Gazette,  ix,  114.)    Indian 
Turnip.    Jack-m-the-Palpit. 
Common,  or  frequent,  throughout  the  state. 

A.  Dracontiiini,  Schott.        Green  Dragon.    Dragon-root. 
Lake  Pepin,  Mi^s  Manning.       Rare.       Southeast 

CALL  A,  L.        Water  Arum.    Calla. 

C.  palustris.  L.        Water  Arum.    Wild  Calla. 

Common  iu  the  north  half  of  the  state,  and  southeast  to  Minneapolis  and  Saint' 
Paul ;  rare  farther  southeast,  as  near  lake  Pepin,  Misn  Manning;  absent  soutbwest- 
ward . 

SYMPLOCARPUS,  Salisb.        Skunk  Cabbage. 

S.  tcetidus,  Salisb.        Skunk  Cabbage. 

Chisago  county,  etc.  (common),  Upham;  Stillwater.  Mifs  Field;  Saint  Paul,  KeUey; 
near  Minnehaha  falls,  Roberts;  lake  Pepin,  Miss  Manning;  Winona  county.  HoUinger; 
New  Ulm.  Junt    [Hesper,  Iowa,  Mrs.  Carter;  lake  Superior,  Whitney.] 


8TAT1  QS0L0GI8T.  135 

ACORUS,  L.       SwBBT  Flag.    Calamub. 

A.  Calamus,  L.       Sweet  ^lag.    Calamus. 

Common,  or  freqnont,  throughont  the  state ;  ezeeptiDg  perhaps  soathwestward,  in 
which  direction  it  extends  at  least  to  Redwood  Falls,  if  iss  BuUer,  and  Emmet  county, 
Iowa  (rare),  CraUy, 

LEMNACEiE.        Duckweed  Family. 

liEMNA,  L.       Duckweed.    Duck's-mbat. 

li.  trisulcay  L.       Dackweed.    Duck's-meat. 

Throughout  the  state.  Minnesota  riyer,  Parry;  Blue  Earth  county  (flowering  plen- 
tifully in  1882),  Ltiberg;  flrequent  in  Martin  county,  and  in  Emmet  county,  Iowa,  Cratty; 
Minneapolis,  Arthur,  Roberts;  Taylor's  Falls.  Mrs.  Ray;  Pemhlna,  Chkkering;  Red 
riTcr  prairie  and  lake  of  the  Woods,  Dawson, 

li.  minor  9  L.        Dackweed.    DackVmeat. 

Throughout  the  state.  Blue  Earth  county,  Leiberg;  Minneapolis,  Arthur,  Sim- 
fwms:  Duluth  harhor  (plentiful),  Roberts;  also.  Red  river  prairie  and  lake  of  the  Woods 
(common),  Dawson, 

m 

SPEIRODELA,  Scbleid.       Duckweed.    Duck'b-meat. 

S.  |M>lyrrhiza,  Scbleid.  (Lemna  polyrrbiza,  L.)      Dackweed.    Dack^s-meat. 
Throughout  the  state.    Blue  Earth  county,  Leiberg;  frequent  in  Martin  county,  and 
in  Emmet  county,  Iowa,  Cratty;  Minneapolis (ahundant),  Arthur,  Upham;  Saint  Paul, 
Kelley;  and  northwest  to  the  Saskatchewan  river. 

WOLFFIA,  Hbrkel,  Scbleid.        Wolfpia. 

W.  Columbiana,  Karsten.       Wolffia. 

Found  by  If  r.  Leiberg  in  a  pond  at  the  southwest  edge  of  the  vUlage  of  South  Bend, 
Blue  Earth  county  ;  plentiful.  coverlDg  the  surface  to  a  depth  of  one  or  two  Inches  in 
the  summer ;  often  blown  upon  the  shore  in  small  ridges  by  storms ;  slightly  spreading 
to  adjacent  ponds;  determined  by  Dr.  Engelmann,  who  thinks  that  it  is  not  a  native  of 
these  northern  latitudes,  but  has  been  probably  brought  by  water-fowls.  It  appears  to 
have  become  thoroughly  acclimated  in  this  locality. 

TYPHACE^.        Cat-tail  Family. 

T YPH A ,  Toum.        Cat-tail  Flag. 

T.  latifolia,  L.        Common  Cat-tail.    Reed-mace. 
Common  throughout  the  state. 

8PARGANIUM,  Tourn.        Bur-reed. 

S.  eurycarpum,  Engelm.        Bur-reed. 

Throughout  the  state.  l^ke  of  the  Woods,  Dawson;  Minneapolis  (common), 
^4ibtrts;  West  Saint  Paul,  If  iM  Butler;  Wabasha,  Gibson;  Blue  Earth  county,  LeUtcrg-, 
^«dwood  Falls,  Pemberton;  Emmet  county,  Iowa  (rare),  Cratty, 

S«  simpleXy  Hudson.        Bur-reed. 

Bed  river  vaMey,  at  Pembina,  C/iicTcerf^K/;   Agate  bay,  lake  Superior,  Ju/if;   West 
3alnt  Paul,  Miss  Butler;  lake  Peptn,  Miss  Manning. 
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.  Nuttalllt,Gra7.        Bor-reed. 

S>  simplex,  HudsoD,  var.  endrocladuni,  Ora; .        Bur-reed. 

Freebora  county,  Upham. 
S.  simplex,  Hudson,  var.  an^usttfolliim ,  Graj.        Bur-reed. 

LaplKtm.       Norlb.        [Isle  Boynle,  H"ft«i«D,| 
S.  minimum,  Bauhin.         Bur~reed. 

Brooks,  m.Crolt  river,  f'nrri/.'  lake  or  the  V/uodi.  Diiwxon.  [Norlh  of  IkkrSupcc- 
lor.^pOMii.'  tile  KoTBle,  WMtiuV-i       Hortb. 

NAIADACE-E.        Pondweed  Family. 

NAIAS.L.        Naiad. 
N.  flexUls,  Ro9tk.  &  Schmidt.        Naiad. 

Througliout  tlie  state.    Blue  Eftrth  couaty.  Ijibtro;  plenlltal  In  Martin  eounlf  ul 
~  "tineapolla   (abuadanl),  Mia  BiUUr.   [Uullobk, 

ZAMNICHELLIA,  Micheli.        Hornkd  Pondweed. 
Z.  palnstris,  L.        Horned  Poodweed. 

Feat-l)og9  belweeD  Euotn  and  Mankato,  Ltibirg,       Kare. 

POTAMOGETON,  Toum.        Pondweed.    Potamooetoh. 
P.  natan!4,  L.         Pondweed. 

Comniou ,  or  [requeut.  tlirouehout  tbe  state. 
P>  ClaytOllil.  Tuckerman.         Pondw«ed. 

Plentirul  uear  Stewart  river,  nortli  o(  lake  Huperlor,  BuberU. 
(P.  ruleacens,  Scbrader.  will  probably  be  found  In  nortbeaslern  Mtnnetala.J 
P.    oiichite«,Tockerm.        Pondvreed. 

Le  Sueur  river.  Blue  Eartb  eounly.  heibtrg;  Emmet  county.  Iowa  itrequenl),  Cmtl\i. 
Houth. 

P.  aniplifolius,  Tuckerman.         Pondwped. 

Plentiful  In  Devil's  Track  lake,  narlli  of  lake  Superior   RuIierU;  lake  I'ejilu,  .Uru 
Maunins;  Emmet  county,  Iowa  (rare).  Cralty. 
P.  g rami  11 61114,  L.,  var.  hcteropliyllus.  Fries.        Pondweed. 

ThronKkout  the  atate.  Abundant  In  Devil's  Track  lake.  (iofurW,-  frequent  In  Eomet 
county,  lowii,  Cratlv. 

P.  lui'CiiH,  L,        Pondweed. 

ThrouElioutlbe state, butlnfrp'iuent.  LakeMlnnelonka.HohirM;  WklteBcwIrte. 
Kamsey  coumy,  S(minon»,-  Stearns eou my.  Campbell.  [Xortli  o(  lake  Superior,  Agiult; 
tiaolloba,  .Uncriun.] 

P.  InceuR,  L.,  vHr.  minor,  Nolt*',        Portlwe-'d. 

Lake  Mlnntlonli 
[P.  piLtlUDgus,  V 


8TATB  OBOLOOI8T.  137 

P.  IllinoeDsis,  Morong.*       Pondweed. 

Emmet  county,  Iowa,  CrcUty,  Arthur;  doubtless  also  to  be  found  In  southern  Min- 
nesota. 

P.  perfoliatus,  L.        Pondweed. 

Throughout  the  state.  Blue  Earth  county,  Leihero;  lake  Calhoun,  Minneapolis, 
Upham;  Steams  county,  CamvbeU;  lake  of  the  Woods,  DawMn, 

P.  perfoliatus,  L  ,  var.  lanceolatus.  Bobbins.       Pondweed. 

Also  throughout  the  state.  Lake  Mlnnetonka,  Arthur;  frequent  In  Martin  county, 
and  in  Emmet  county,  Iowa,  Cratty, 

P.  zostersefoliiis,  Schum.  (P.  compreesas,  Fries,  not  L.)       Pondweed. 

Minneapolis,  SimmonB;  Blue  Earth  county,  Leihtrg^  and  Martin  county  (frequent), 
Cratty^  both  determined  by  Rev,  T.  Morong, 

P.  pauciflorus^  Parsh.        Pondweed. 

Minneapolis  (common),  Miss  Butler;  lake  Pepin,  MissMannina;  Blue  Earth  county, 
Leiberg,  determined  by  Rev,  T.  Morong;  Emmec  county,  Iowa  (frequent).  Cratty. 
[North  of  lake  Superior,  Agasstz.] 

P.  pusilliis,  L.        Pondweed. 

Throughout  the  state.  Lake  of  the  Woods,  Dawson;  White  Bear  lake,  Ramsey 
county,  Simmons;  Emmet  county,  Iowa,  Cratty,  determined  by  Rev.  T.  Morong, 

P.  pusilluSy  L.,  var.  major,  Fries.        Pondweed. 

Martin  county  (frequent),  Cratty,  determined  by  Rev,  T.  Moixtng. 

P.  pusilluSy  L.,  var.  vulgraris,  Fries.        Pondweed. 

Lake  Mlnnetonka  (plentiful),  Herrick,  Roberts;  Winona  lake,  Holzinger, 

P.  pectinatus,  L.       Pondweed. 

Throughout  the  state.  Mississippi  river  near  Saint  Cloud,  Campbell;  Blue  Earth 
county,  Letberg;  Martin  county  (abundant),  Cratty,  determined  by  Rev,  T.  Morong, 
[North  of  lake  Superior,  Agassiz;  James  river,  Dakota,  Oeyer.] 

ALISMACEiE.        Water-Plantain  Family. 

TRIGIiOCHINy  L.  Arrow-grass.  (This  genus  and  Scheuch- 
ZBRiA  are  included  in  the  preceding  order,  Naiadacb^,  by  Watson  in  the  Botany 
of  California.) 


*POTAMOGBTON  iLLUfOEKSis,  Moroug.  Stem  stout,  branching  towards  the  sum- 
mit ;  floating  leaves  opposite ,  thick,  coriaceous,  oval  or  ovate,  2  to  3  inches  long  by  m 
l>road,  19-  to  23-nerved,  rounded  or  sub-cordate  at  base,  and  with  a  short  blunt  point  at 
the  apex,  on  short  petioles ;  submersed  leaves  comparatively  few,  dark  green,  oblong- 
^Illptieal,  acute  at  each  end,  usually  ample  (the  largest  nearly  8  inches  long  and  )% 
^^vfde),  entire,  rarely  mucronate,  nearly  or  quite  sessile,  the  uppermost  opposite;  stipules 
9,  free,  obtuse,  strongly  blcarinate,  about  2  inches  in  length  ;  peduncles  often 
red  at  the  summit  of  the  stem,  2  to  4  inches  long,  usually  somewhat  thickening 
;  tptkes  about  2  inches  long,  densely  flowered  ;  fruit  roundish  obovate,  lU 
aod  1  to  m  lines  wide,  s-keeled  on  the  back,  the  middle  keel  prominent 
I  shouldered  at  the  top,  flattened  and  slightly  impressed  on  the  sides, 
"Hsally  pointed  at  the  base,  the  style  short  and  nearly  facial,  the  apex  of 
**lig  transversely  luwards.  Allied  to  P.  lucens,  L.,  in  habit,  but  with 
tellage  quite  distinct.   Morong  in  Botanical  Gazette,  vol.  v,  p.  50 
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T.  paliistre,  L.       Arrow-gran.     « 

Throughout  the  state.  Peat-bogs  between  Kasotaand  Uankato  (plentiful),  Ld- 
berg;  Red  river  valley,  Scott 

T.  luaritiiuum,  L.        Arrow-grass. 

Lapham.  Steams  county,  Campbell,  [Sheyenne  river  and  Devil's  lake,  Dakota, 
Qeyer.]      North. 

T.  maiitimum,  L.,  var.  elatum.  Gray.       Arrow-grass. 

Duluth  (common),  and  Minneapolis  (frequent),  RoberU;  Ghisago  county,  Upham; 
upper  Minnesota  river.  Parry:  also,  peat-bogs  between  Kasota  and  Mankato  (plentiful), 
Leiberg;  Emmet  county,  Iowa  (rare),  CraUy, 

SCHEUCHZEBI A ,  L.        Scheuchzbria. 

S.  palustris,  L.       Scheachzeria. 

St.  Croix  river,  Parry;  near  Clearwater,  Wright  county ,  ilrs.  Terry;  Mlnneapolii, 
KassuJye,  (lake  Calhoun)  MUa  BuUer;  Emmet  county,  Iowa  (rare),  CraUy, 

ALISMA9  L        Water-Plantain. 

A.  Plantagro,  L.       Water- Plantain. 

Common  throughout  the  state.  ''Very  variable  as  respects  foliage,  the  forms  beinc 
determined  chiefly  by  the  place  of  growth  and  not  deserving  to  rank  as  varieties."  Wai- 
8on,  Botany  of  Calif  omia. 

!ECHINODORUS«  Richard,  Engelmann.        Echinodorus. 

£.  parvuluSy  Engelm.       Echinodonis. 

Muddy  margins  of  ponds,  St.  Croix,  Parry.   [North  of  lake  Superior,  Agofsiz.] 

SAGITTARIA,  L.        Arrow-hkad. 

S.  variabilis,  Enprelm.        Common  Arrow-head. 

Common  (especially  the  var.  hastata,  Gray)  throughout  the  state  ;  var.  angustifolis. 
Gray,  MiDneapoUs,  Miss  Butler.    "This  plant,  so  variable  in  foliage,  and  so  abundant 
in  distribution,  furnishes  an  Important  article  of  native  food  in  the  tubers  which  beset 
Its  fibrous  roots.      These  tubers  (from  the  fact  of  their  affording  nourishment  to  the 
larger  aquatic  fowls  which  congregate  In  such  abundance  about  the  northwestern 
lakes)  are  called  by  the  Chlppewas,  Wab-es-i-pln-lg,  or  STran  potatoes,  a  name  which 
has  been  naturally  appropriated  to  several  streams  of  this  region,  Wabeslpinlcoo  ; 
meaning,  the  abode  of  the  swan  potato.    These  tubers  frequently  attain  the  size  of  a 
small  ben'8-egg,  and  are  then  eaten  by  the  Indians,  with  whom  they  are  a  great  favorite. 
In  their  raw  state  they  contain  a  bitter,  milky  Juice,  but  In  boiling  become  sweet  aod 
palatable."    Parry. 

S.  heterophylla,  Parsh.        Arrow-head. 

Upper  Mississippi  river,  Houghton;  Hennepin  county,  Roberts,  Grisirold;  probably 
extending  through  the  south  half  of  the  state. 

S.  ^raiuinea,  Michx.        Arrow-head. 
Minneapolis,  lLa«8u/>c.      South. 

S.  cristata,  Engelm.*        Arrow-head. 

Emmet  county,  Iowa,  on  the  south  boundary  of  Minnesota,  Cratty;  doubtless  also 
in  this  state. 


*Saoiitabia  o«iTaTa,Bhgelm.   Flowers  only  of  the  lowest  whorl  fertile :  fruit- 
liaads  mMH  laifv  tMiJlL  a.  gounlnea ;  achenia  broad,  with  a  conspicuous  horizontal 
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HYDROCHARIDACEiE.        Frog's-bit  Family. 

AN ACHABIS,  Richard.        Water- wbbd. 

A.  CanadeDsiSy  Planchon.       Water- weed. 

Common  througbout  the  state.  Duluth  barbor  (plentiful),  and  Minneapolis,  Rob- 
erts: lake  Minnetonka,  If  iss  Butler;  Winona  lake,  Hohanger;  Blue  Eartb  county,  Lei- 
berg;  plentiful  in  Martin  eounty,  and  In  Emmet  county,  Iowa,  Vratty.  Tbls  aquatic 
plant,  common,  but  nowhere  troublesome,  in  this  its  native  country,  having  become 
naturalized  in  Europe,  grows  there  more  rankly.  so  as  to  become  in  many  places  a 
serious  obstruction  to  river-navigation.  Since  1836,  when  it  first  appeared  In  England 
and  Ireland,  it  has  spread  eastward  upon  the  continent  along  the  rivers  of  Belgium, 
Holland  and  Germany,  and  is  now  complained  of  at  Riga  in  western  Russia.  Popular 
Science  MontMu,  vol.  xix,  p.  430  (July,  1881). 

VALLISNERIA,  Micheli.       Tape-grass.    Ebl-grass. 

V.  spiralis,  L.        Tape-grass.    Eel-jfrass. 

With  the  preceding,  in  Duluth  harbor  (plentiful),  and  Minneapolis,  Roberta,  (lake 
Calhoun)  Mis8  Butler;  Blue  Earth  county,  (7ed(/e,  (Eagle  lake)  Letberg;  Redwood  Falls, 
Misg  Butler. 


ORCHIDACE.E.        Orchis  Family. 

ORCHIS,  L.        Orchis. 

O.  spectabilis,  L.        Sbowy  Orchis. 

Duluth  (frequent),  and  Saint  Paul  (rare),  Miss  CcUhcart;  Stearns  county,  Campbell; 
Fergus  Falls,  Leonard;  Mioneapolis  (frequent),  RobertM\  Northfleld,  Chaney;  Faribault, 
Mi9»Beane\  Blue  Earth  county,  Letberg;  frequent  at  Hesper,  Iowa,  Mrs.  Carter, 

O.  rotundifolia,  Pursb.  (Habenaria  rotundifolia,  Richardson.)       Orchis. 
Detroit,  Becker  county,  Oedge.      Rare.       North. 

HA.BENABIA,  Willd.        Rbin-Orchis. 

H.  tridentata,  Hook.        Rein-Orchis. 

Lapham,  Croodhue  county,  Sandber^.  [North  of  lake  Superior,  Ago^te.]  In- 
frequent. 

H.  viresceus,  Sprensr.        Greenish  Orchis. 

Lake  City,  Miss  Manning;  Goodhue  county,  Sandberg;  Minneapolis,  Roberts; 
Stearns  county,  Campbell;  Detroit,  Becker  county,  Oedge,      Infrequent. 

H.  yiridiSy  R.  Br.,  yar.  bracteata,  Reich.       Bracted  Green  Orchis. 

Throughout  the  state.  Carlton's  Peak,  north  of  lake  Superior,  and  also  near  Min- 
neapolis, Roberts;  eastern  border  of  Red  river  prairie,  Dawson;  Steams  county.  Camp- 
heil;  lake  Elmo,  Washington  county,  Leonard;  Blue  Earth  county,  Leiberg;  Faribault. 
MissBeane;  Winona  county,  HoZzfrH/er.  [Hesper,  Mrs.  Carter,  and  south  to  Council 
Bluffs,  Iowa,  Oeyer.] 


style,  and  crested  back  and  sides.  .  .  .  Near  S.graminea,  Michx.,  and  perhaps  only 
•  ▼•rtetyof  it,  although  the  only  other  Sag! ttaria  with  such  crests  to  the  achenia  is  S. 
xiatans,  Michx.  Further  obsenratlons  are  needed  to  eventually  place  It  correctly. 
-XeOir  dpf  Dr,  Engelmann,  dated  March  I6th,  1882,  in  Arthur^s  Contributions  to  the  Flura 
€tf  louHi,  No.  r. 


.*•  - 
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H.  hyperborea,  R.  Br.       Northern  Green  Orchis. 

Throughout  the  state.  Lake  Superior,  Whitney;  lake  of  the  Woods,  Dawatm;  De- 
troit, Becker  couuty,  Otdgc;  Steams  county,  Campbell;  Miuneapolis  Ccoromon),  Rob- 
erts; Hesper,  Iowa  (rare),  Mrs,  Carter, 

H.  dilatata.  Gray.        Rein-Orchis.    Northern  White  Orchis. 

Lake  Superior,  Whitney;  Detroit,  Oedge;  Minneapolis  (commoh).  Roberts;  St.  Croix, 
river,  Parry.       North. 

[H.  rotuDdifolia,  Richardson,  is  found  to  belong  to  the  preceding  genus,  Orehls-J 

H.  obtasata,  Richardson.        Rein-Orchis. 

Abundant  north  of  lake  Superior.  Juni,  Roberts.      Norih. 

H«  Hookeri,  Torr.        Small  Two-leaved  Orchis. 

Throughout  the  state.  St.  Croix  river,  Parry;  Elk  River,  Sherburne  county.  Camp- 
bell;  Saint  Paul.  Miss  Cathcart;  Winona  county,  HoUinoer;  Hesper,  Iowa,  Mrs.  Carter. 
[LAke  Superior.  Whitney;  Manitoba,  Macoun.'] 

H.  orbiculata,  Torr.        Larf^e  Round-leaved  Orchis. 

North  of  lake  Superior,  Juni,  Roberts;  St.  Louts  river,  Mrs.  Herrtck.       Northeast. 

H.  blephariglottiSy  Ho:»k.,  vai*.  holopetala.  Gray.       White  Fringed- 
Orchis. 
Minnesota  Point,  near  Duluth,  3fi88  Cathcart.       Rare. 

H.  leucoplisea.  Gray.        Western  Greenish  Frinfired-Orchis, 

Frequent  in  the  south  half  of  the  state,  extending  north  at  least  to  Alexandria, 
Mrs.  Terry,  and  Clay  county,  in  the  Red  river  valley,  Upham.  Sometimes  almost  pure 
white.  It  has  spread  widely  in  Martin  county  during  the  past  six  or  seven  years,  beln^ 
now  very  common  in  some  parts  of  the  county,  Oedge, 

H.  lacera,  R.  Br.        Raf^jred  Fringred-Orchis. 

Minneapolis,  i?o&ert«;  Goodhue  county,  Sandberg.       South. 

H.  psy codes.  Gray.         Pari)le  Fringed- Orchis. 
Frequent  throughout  the  state. 

GOODYERA,  R.  Br.        Rattlesnake-Plantain. 

G.  repeiis,  R.  Br.         Rattlesnake-Plantain. 

North  of  lake  Superior  (coininon),  also  at  Minneapolis,  Robert^:  St  Croix  Falls. 
Miss  Field.       ^'orth. 

G.  piibcscens,  R.Br.        Rattlesnake-Plantain. 

North  of  lake  Superior,  Jwn(;  Taylor's  Falls,  Miss  Cathcart,  Rofterts;  Clearwater, 
Wright  county,  Mrs.  lerry;  Cannon  River  Falls,  Blahe,  Sandberg. 

G.  Meiiziesii,  Lindl.        Rattlesnake- Plantain. 

Isle  Koyale,  Dr.  A.  B.  Lyo/is;  doubtless  also  in  Minnesota  north  of  lake  Superior. 

SPIRANTHES,  Richard.        Ladies'  Tresses. 

S.latifolia,  Torr.        Ladies' Tresses. 

Lapham.       Hills  of  Zumbro  river,  Gej/er.       Rar?.       Southeast. 

S.  Roman zolfiana«  Chamisso.        Ladies'  Tresses. 

North  shore  of  lake  Superior.  Juni:  Polk  county,  Upham;  Clay  county,  Gedije; 
Steams  county,  Campbell;  Minneapolis,  Roberts;  Cottonwood  county,  Holziuger;  peat- 
hog  l>etween  Kasota  and  Mankato  (very  scarce),  Leibcrg.       North. 

8*  oemua,  Richard.        Ladies'  Tresses. 

,  or  frequent,  through  the  south  half  of  the  state,  and  perhaps  northward  ; 
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lake  Superior,  Whitney,  and  lake  of  the  Woods,  Dawwn;  yar.  latifolla,  Torr.,  bills  of 
Zambro  river,  Oeyer. 

S.  grsuiiliSf  Bifrelow.        Ladies'  Tresses. 

Throughout  the  state,  but  Infrequent.  Pine  barrens,  St.  Croix  river,  Parry;  Stearns 
eounty.  CamphcU;  Minneapolis,  R.  S.  WUliami,  RoherU;  lake  Pepin.  MiM  Manning. 
[Decorah,  Iowa,  Arthur;  Nebraska,  Aughey:  Manitoba.  Macoun.] 

LISTERA,  R.  Br.        Twathlade. 

li.  cordata,  R.  Br.       Twayblade. 

Between  lake  Superior  and  the  lake  of  the  Woods,  Macoun;  Isle  Royale,  Dr.  A.  B, 
Lyons.      North. 

fj.  convallarioides,  Nutt.        Twayblade. 

Also,  between  lake  Superior  and  the  lake  of  the  Woods,  Maeotm;  l9le  Royale,  Dr,  A, 

B,  Lyons.       North. 

ABETHUSAy  Gronov.        Arethusa.  ^ 

A.  balbosa,  L.       Ar  thusii. 

Chisago  county,  Upham;  Ramsey  county  (near  lake  .Fohanna),  RtjberU;  Red  Wing, 
Sandhtrg,      Rare.       North. 

POGONIA,  Juss.        PoooNiA. 

P.  ophiog^lossoides,  Natt.        PogODia. 

St. Croix  river,  Parry\  Isanti  county,  Upham;  Stearns  county,  Campbell;  Saint  Paul, 
Mrs .  Terry,  Kelley;  Minneapolis  (frequent),  Roberts,  Miss  Butler, 

[P.  pendula,  Llndl.,  and  P.  vertlciUata,  Nutt.,  should  be  looked  for  In  this  state.] 

CALOPOGON,  R.  Br.       Calopooon.    Grass  Pink. 

€•  pulcheiluSy  R.  Br.        Oalopogfon.    Grass  Pink. 
Common,  or  frequent,  throughout  the  state. 

CALYPSO,  Salisb.       Calypso. 

C.  borealis,  Salisb.        Calypso. 

Black  Point,  north  shore  of  lake  Superior,  Roberts;  Duluth,  Miss  Cathcart.       Rare. 
North. 

MICROSTYLIS,  Nutt       Addkr's-Mouth  . 

M.  monophylloM,  Lindl.       Adder's- Mouth. 

Lapham.       St.  Croix  river,  Parry;  Taylor'a  Falls,  Ro7jerts.      Rare.       North. 

M.  ophiogrlossoides,  Nutt.       Adder's-Mouth. 

liMca  \Ake,  Houghton;  ^IWleLiC*,  Campbell;  St.  Croix  river.  Parry-,  at  head  of 
lake  Pepin.  Sandberg;  Hesper,  Iowa  (rare),  Afrs.  Carter.    [Manitoba,  Macoun.  \ 

LIP  ABIS ,  Richard.        Twayblade. 

L.  liliit'olia,  Richard.       Twayblade. 

Minneapolis  (one  mile  west  of  city),  Roberts;  near  Saint  Paul,  Mrs.  Terry  ;  Good- 
hue county,  Sandberg;  Winona  county,  HoUinger;  Hesper,  Iowa,  Mrs.  Carter,      Rare. 

L.  Loeselil,  Richard.        Twayblade. 

In  tamarack  swampi  near  Minneapolis,  Roberts;  Stearns  county.  Campbell.      Rare. 
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CORAIiLORHlZA«  Hailer.       Cobal-boot. 

C.  innata,  R.  Br.        Coral-root. 

Steams  county,  CampoeU;  along  the  northern  bonndary  of  Minnesota,  Mae^mn. 
Throughout  the  state  :   rare  M>uthward,  frequent  northward. 

€•  multiflora,  Natt.        Coral-root 

Hesper,  Iowa,  Mrs.  Carter;  Taylor's  Falls,  Roberts;  Stearns  county,  Campbell; 
Pembina,  Haoard;  lake  Superior,  Whitney.   Throughout  the  state,  but  infrequent. 

€•  Macrsei,  Gray.        Coral-root. 

Lapham,      TMackinaw  (abundant),  Whitney.]   Bare  in  Minnesota. 

APIiECTRUM,Torrey.        Putty-root.    Adam-ahd-Evb. 

A.  hiemaie,  Torr.        Patty-root.    Adam  and  Ere. 

St.  Croix  Falls,  MissFitld;  Saint  Paul,  Miss  CaUieart:  Hastings,  Mrs.  Bay;  Fari- 
bault, Miss  Bcane;  in  woods  at  the  head  of  Van  Brunt  slough,  Mankaio,  Leiberg.  [Man- 
itoba, Maeoun.]      Bare. 

CYPRIPEDIUM,  L.        LadyVSlifper.    Moccasin- flower. 

C  aiietinuniy  R.  Br.        Ram*8-bead  Lady^s^lipper. 

Clearwater  lake,  in  the  northwest  part  of  Wright  oqanty,  Mrs.  Terry;  Steams 
county,  Campbell;  Detroit,  Becker  county,  Gedge.      Bare.       North. 

C.  caudidum,  Muhl.        Small  White  Lady's-Slipper. 

Through  the  south  half  of  the  state,  mostly  infrequent  and  local.  Winona  oouoty, 
Holzinger;  lake  Pepin,  Afisi  Afonnini/;  Cannon  Blver  Falls,  Blaise,  Sandberg;  Minne- 
apolis, Roberts,  (lake  Harriet)  Mrs.  Terry;  Anoka  county,  also  New  nim,  Juni;  Fari- 
bault, AfissBeane;  Nicollet  county,  I^eibetv;  Emmet  county,  Iowa  (plentiful),  CTrotty; 
extending  north  at  least  to  Morrison  county,  Mbfs  Babbitt,  the  upper  Mississippi  river, 
Oarrtson,  and  Fergus  Falls,  Leonard. 

C.  parviflorum,  Salisb.         Smaller  Yellow  Lady's-Slipper. 
Frequent  throughout  the  state,  excepting  far  southward. 

C.  pubescenSy  Willd.        Larger  Yellow  Lady  V  Slipper. 
Common,  or  frequent,  throughout  the  state. 

C.  spectabile,  Swartz.        Showy  Lady'e-Slipper. 

Common,  or  frequent,  often  growing  on  dryish  hard  land,  throughout  the  state;  ex- 
cepting perhaps  far  northeastward,  in  which  direction  It  extends  at  least  to  the  St. 
Louis  river,  Mrs.  Herrick,  the  upper  Mississippi  river,  Oarrfafon,  Detroit,  Becker  county 
(abundant),  Oedge,  and  Pembina,  Hnvard. 

C.  acaule.  Ait.        Stemlcss  Lady's-Slipper. 

Frequent  through  the  north  half  of  the  state  ;  extending  south  to  Saint  Paul,  Miu 
Cathcart,  Minneapolis  (in  tamarack  swamps)  Roberts,  and  Martin  county,  Oedgc. 

AMARYLLIDACE^.         Amaryllis  Family. 

HYPOXYS,  L.        Star-gram. 

H*  erecta,  L.        Star- grass. 

Common  through  the  south  half  of  the  state  and  in  the  Red  river  valley ;  exteod- 
ing  northeast  to  the  upper  Mississippi  river. 
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HiEMODORACEiE.        Bloodwort  Family. 


AliCTRIS,  L.       Colic-root.    Star-orass. 

A.  fEtriDOSa,  L.        Colic-root.     Star-grass. 
Lapham.      Rare.      Southeast. 

IRIDACEiE.       Ibis  Family. 

IRISyXoum.       Flower-ds-Lucb.    Irif. 

I.  versicolor,  L.        Larger  Blae  Flag. 
Common,  or  freqnent,  throughout  the  state. 

SISYRINCHIUM,  L.       Blub-btbd  Grass. 

S.  ang^ustifoliam.  Miller.  (S.  Bermudiana,  L.,  in  part;  see  American  Xai" 

uralist,  vol.  xviii,  pp.  62^5;  June,  1884.)        Blue-eyed  Grass. 

This  yartable  speetes  (In  the  varieties  anceps  and  mneronatum,  with  intermediate 
forms)  is  foand  throughout  the  state,  being  usually  abundant  in  all  the  prairie  region. 
The  var.  albldum  oeeurs  infrequently  at  Marine,  Washington  county,  Miu  Fields  Min- 
neapolis, Robertt,  KasnLbe^  and  south  westward. 

DIOSCOREACEiE.        Yam  Family. 

I>IOS€ORC A ,  Plumier.        Yam. 

I>.  villosa,  L.       Wild  Yam-root. 

Common,  or  frequent,  through  the  south  part  of  the  state ;  extending  north  to  Saint 
Paul,  Rob€rt$,  Minneapolis,  Ka»sub€»  (lake  Oalhoun)  W.  H.  Hatch,  Anoka  county, 
JunU  and  the  north  side  of  Snake  river  east  of  Chengwatana,  Pine  eounty,  Upham, 

SMILACEiE.        Smilax  Family. 

SMII<«AX,  Toam.        Grbenrribr.    Catbribr. 

S.  rotiindifolia.  L.        Common  Greenbrier. 

Lake  Superior  to  the  Mississippi,  Houohton;  Steams  eounty,  Mrs.  BlaitdeU;  Anoka 
county,  Juni;  Minneapolis  (common),  Roberts,  Upham;  Minnesota  river,  Parry;  Pari- 
banlt.  Miss  Beane;  Qoodhue  county,  Sandl>erg;  lake  Pepin,  Miss  Mannino;  Houston 
county,  WUicheU, 

S.  hispida,  Muhl.        Greenbrier.    Catbrier. 

Minnesota  river.  Parry;  Blue  Earth  county,  Leiberg;  frequent  in  Martin  county,  and 
in  Emmet  county,  Iowa,  CraUy;  Kanabec  county,  Upham. 

S.  herbacea,  L.        Carrion-Flower. 
Common,  or  frequent,  throughout  the  state. 

S.herbacea,  L.,  var.  pulveruleuta,  Gray.        Carrion- Flower. 

Vicinity  of  Hesper.  Iowa,  on  the  southern  border  of  Houston  and  Fillmore  counties, 
Mrs.  Carter;  Lake  City,  Mrs.  Ray;  Faribault,  Miss  Beane. 
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Tkilliuh.  Thrkb-lbavkd  Niobtshadk.    Wakk- 

T.  sesfUe,  L.       Trillium.    Threc-lea*ed  NiffbbUde.    Wftke-RotMn. 

Salnl  Pkut,  JUlu  CaUKart.      Soulbeail. 
T.  r«curvatuin,  Beck.        Trillium.    Thi«-le*ved  Nightshade. 

Like  PeplD,  Jflu  Manning.       BoDthMit. 

T.  grandlflonim,  3ali»b.       Large  White  Trillium  or  Wake-Robin. 

Kre(iueDtnDrttiw»rdi  exteudlnKMUtbeMtM  l»i«  Feplo,  Jll(««  Jfannlnp,  Konb- 
flsld,  KIce  oouDty,  Vhanen,  >d<1  BIub  Earth  oountjr,  Qtdgt, 
T.  erectnm,  L.       Purple  Trillium  or  Birtbroot.    Bath  Flower. 

Lapham.  BJae  Earth  county,  LeUxrg;  Saint  Paul,  MUt  Oatlitart;  HInnMpoIli, 
^Inumtns.  Rar«.  (WaiMo's  RcvtolOn  of  Ihe  Jforth  American  IMatca  makes  tbli 
name  Include  also  tbe  two  following,  wbleh,  howoTor,  ar«  rstalnnl  hare  as  In  Oiai'i 
Manual.) 

T.  erectuiu,  L.,  var.  album,  Furah.        Trillium.     Birtbroot. 

WInoDs,  Bolxtngtr;  Uarlne.  Wasblniton  oounty,  Jf (§•  field,'  Steanu  eountf,  Oar- 
Titon.      Rare. 
T.  erectam,  L.,  var.  ilecllnatum.  Gray.        Trillinii].    Birtbroot. 

Frequent,  In  some  localities  plentltui,  ihraaghoat  tbe  stale. 
T,  cemuaiu,  L.       Noddinn  Trilliam  or  Wake-Robin. 

CominoD.  orliequent,  throughoul  mMt  ol  the  stale  i  eitendlng  north  at  leMt  to 
Orand  Marals.  Roberlt.  and  tlie  upper  Hlsstsilppl  rlrer,  Oarriton:  and  west  to  Ferios 
Falls,  LcorHird,  and  Kedwood  Falls,  Pfrn barton. 

T.  uivale,  Biddell.       Dwarf  White  Trillium.    Snowy  Trillium. 

Winona,  Holiingtr;  lake  Pepin,  MM  ITannfno;  DearSanth  Beud,  Bloe  Earth  oomilT, 
Ltlberi/:  Emmet  couDty,  Iowa.  CraUv.       Hare.      Itoatb. 

MEDEOLA,GroaoT.        Indian  Cucuubkr-boot. 


M,  Vlrgtuiaua,  L.        ladjiui  Cucurober-root. 

Lapluim.       Near  lialat  Paul,  Mrs.  Terry;  Lake  City,  Hr». 


MBLANTHIUJU,  L.       MELAiiTHitJM. 
M.  Vlrgriiilcam.L.        Bunch-flower. 

MlnneapolU  (near  lake  Calhoun),  Jfra.  rcrrv-      Rare.      Southeast. 

ZYGADENUS,  Michx.        Ztcadenb. 
Z.  cleans,  Parsh.    (Z.  (claaciu,  Null.)       Zygadene.    "Alkali-GiaM." 

Common,  utteu  abundant,  throughout  the  wast  part  ot  the  slate ;  irtqueii  eaii"»nl 
to  tba  upper  Mississippi  river,  Sauk  Center,  and  Nicollet  and  Steele  eouutlei;  rsre 
farther  east  In  Benton  county,  at  Hlnneapolls.  Castle  Kock.  Dakota  counlr,  Cinnon 
BlTW  Fall*,  Qoodhue  BountT,  and  lake  Peptn. 

VEAATRUM,  Toarn.        Falbe  Ukixbborb. 

Ameiican  White  Hellebore.    Indian  Poke. 
Infrequent.       Mortb. 
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TOFrEIiDIA,  HudBon.       False  Asphodel. 

T.  palustriSy  Hurlson.        False  Asphodel. 

Isle  Koyale  and  Thunder  bay ;  doubtless  also  on  the  north  shore  of  lake  Superior 
In  Minnesota. 

T.  glutiuosa,  Willd.        False  Asphodel. 

Stillwater,  Parry;  Minneapolis,  BobertSt  Mist  Butler;  Fergus  Falls,  Leonard;  com- 
mon in  the  Red  river  valley,  Upham, 

UVULiARIA,  L,       Bbllwort. 

U .  grandiflora ,  Smith .        Large- flowered  Bel  1  wort. 

Common,  or  frequent,  through  the  south  half  of  the  state  and  in  the  Red  river  valley, 

U.  perfoliata,  L.       Mealy  Bellwort. 

Frequent  in  the  south  half  of  the  state  ;  extending  north  at  least  to  St.  Croix  Falls, 
Jf  iM  Fields  Steams  county,  Campbell,  and  the  Sisseton  Agency,  Dakota,  Upham. 

OAKESIA9  Watson.       Bellwort.    Oakbsia. 

O.  sessilifoliay  Watson.  (Fvularia  sessilifolia,  L.)        Sessile-leaved  Bellwort. 

Throughout  the  state.  Morrison  county,  Mis8  BahbUt;  Steams  county,  Campbell; 
Fergus  Falls,  Leonard;  Anoka  county,  etc.,  Upham;  Minneapolis,  Tiffining,  Roberta; 
Saint  Paul,  MUa  Cathcart;  Northfleld,  Rice  county.  Chancy.  [Manitoba,  Macoun; 
Nebraska,  AugTiey,] 

STRBPTOPUS ,  Michx.       Twisted- Stalk. 

S.  amplexifolius,  DC.       Twisted-Stalk. 

North  of  lake  Superior.  Juni;  Taylor's  Palls,  Mias  Cathcart;  bluffs  near  (south  of) 
Saint  Paul,  Mrs,  Terry.       Rare.       North. 

S.  roseus,  Michx.        Twisted-Stalk. 

Common  north  of  lake  Superior,  Roberts;  Benton  county,  Upham;  bluffs  south  of 
Saint  Paul,  Mrs,  Terry.      North. 

ClilNTONIA.  Raf.        Clintonia. 

€.  borealiSy  Raf.       Northern  Clintonia. 

Abundant  northeastward;  extending  west  to  the  Winnipeg  valley.  Wainon,  the 
sources  of  the  Mississippi,  Houghton^  and  Wadena  county.  Upham;  and  south  to  Kan- 
abec county  (com  mon).  Steams  county,  Campbell,  Minneapolis  (lare),  Roberts,  Saint 
Paul,  Miss  CcUheart,  and  the  Wisconsin  side  of  lake  Pepin,  Mrs.  Ray. 

SMLLACIXA,  Desf.        False  Soix)mon's  Seal. 

8.  racemosa,  Desf.        False  Spikenard.    False  Solomon's  Seal. 
Common,  or  frequent,  throughout  the  state. 

9.  stellata,  Desf.        False  Solomon's  Seal. 
Also  common,  or  frequent,  throughout  the  state. 

8.  trifolia,  Desf.        Three-leaved  False  Solomon'^  Seal. 

Frequent  through  the  north  half  of  the  state;  extending  south  at  least  to  Minne- 
apolis, Roberts,  and  Fergus  Falls,  Leonard. 

MAIANTHEMUM.  Weber.       False  Solomon's  Skak 

M.  CanadeuS3,  Desf.  (Smilacinabifolia,  Ker.,  var. Canadensis, (Jray. )      Two- 
leaved  False  Solomon's  Seal. 
Common  throughout  the  state. 

lOF 
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POLYGONATUM,  Tourn.       Solomoh's  Seal. 

P.  biflorum,  EU.       Smaller  Solomon *b  Seal. 

Frequent,  occasionally  common,  tbroufcbout  most  of  the  state  ;  eztendlnK  north  to 
lake  Superior,  Whitney,  and  Pembina,  Havard, 

P.  gri^Ai^teuin,  Dietrich.       Great  Solomon's  Seal. 

Frequent,  or  common,  throughout  the  state.  (Jfr.  LewU  Foote  remarks  that  these 
species  are  not  separable  in  their  Tarying  forms,  but  seem  to  eonstitiite  a  single  poly- 
morphous species.) 

ASPARAGUS,  L.       Asparagus. 

A.  officinalis f  L.        Oarden  Asparcigus. 

Adventive  :  Minneapolis ;  Cannon  Kiver  Falls  ;  lake  Pepin  ;  Bine  Earth  counti; 
New  Ulni. 

LILIUM,  L.       Lily. 

li.  Philadelphicuniy  L.       Wild  Orangre-red  Lily. 

Generally  common,  or  frequent,  throughout  the  state  ;  especially  in  Sherburne  and 
Todd  counties,  in  the  Red  river  valley,  and  thence  south  to  Iowa. 

li.  Canadense,  L.       Nodding  Wild  Yellow  Lily. 

Common  throughout  the  east  half  of  the  state ;  less  frequent  in  the  Red  river  valley ; 
rare  southwestward. 

li,  superbuniy  L.       Turk's-cap  Lily.    **  Wild  Tiger-Lily.** 

Upper  Mississippi  river,  Garrison;  Minneapolis,  TuHning^  Simmons;  Excelsior,  Hen- 
nepin county,  Mrs.  Terry  ;    Nicollet  county,  AUon;  Martin  county,  Oedge  ,*    Cannoo 
River  Falls,  Blake,  Sandberg  ;  lake  Pepin,  Miss  Manning  ;  Hesper,  Iowa,  Mrs.  Carter. 
infrequent.       South. 

ERYTHRONIUM,  L.       Adder's-Tonque.    Dog's-tooth  Violet. 

E.  Americanum,  Smith.        Yellow  Adder 's-tongue  or  Dog's-tooth  Violet. 
Saint  Paul,  Miss  Cnlhcart;  Lake  City,  Mrs.  Ray;  Winona,  HoJzinger;   plentiful  lo- 
cally near  Hesper,  Iowa.  Mrs.  Carter ;  Blue  Earth  county,  Leiberg.    [Lake  Superior, 
Whitney;  Nebraska,  Aughey.]      Infrequent.       East  and  south. 

E.  albidum,  Nutt.        White  Adder's-tongue  or  Dog's-tooth  Violet. 

Common,  often  abundant,  southeastward  ;  less  frequent,  or  rare,  south  westward  ; 
extending  north  to  St.  Croix  Falls,  Miss  Field,  Stearns  county,  Campbell,  aud  Brown 
county,  Juni. 

E.  propullaus,  Gray.*        Adder's-tongue.    Dog's-  tooth  Violet. 

Faribault  (abundant).  Miss  Beane  ;  described  and  figured  by  Professor  Gray  in  the 
American  Naturalist,  vol.  v,  pp.  298-300,  July,  1871,  from  specimens  "collected  at  Fari- 
bault, Minnesota,  by  Mrs.  Mary  B.  Hedges,  the  teacher  ot  botany  in  St.  Mary's  U&ll." 


*ERYTHB0Nruii  PROPOLLANs,  Gray.  The  flower  is  much  smaller  than  that  of  any 
other  known  species,  being  barely  half  an  inch  long  :  and  its  color,  a  bright  pink  or 
rose,  like  that  of  the  European  E.  Dens-Canis,  reflects  the  meaning  of  the  generic 
name  (viz.,  red),  which  is  lost  to  us  in  our  two  familiar  Adder-tongueit,  one  witb  yel- 
low, the  other  with  white,  blossoms.  The  most  singular  peculiarity  of  the  new  species 
is  found  in  the  way  in  which  the  bulb  propagates.  In  E.  Dens-Canis  new  bulbs  are 
produced  directly  from  the  side  of  the  old  one,  on  which  they  are  sessile,  so  that  the 
plant  as  it  multiplies  forms  close  clumits.  In  our  E.  Americanum  long  and  slender  off- 
shoots, or  subterranean  runners,  proceed  from  the  base  of  the  parent  bulb  and  develop 
the  new  bulb  at  their  distant  apex.  Our  western  E.  albldum  does  not  differ  in  this  re- 
spect.    In  the  new  species  an  offshoot  s])rings  from  the  ascending  slender  stem,  or  sub- 
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CAMASSIA^  Lindl.       Quamabs. 

C.  Fraseii,  Torr.    (Scilla  Fraseri,  Gray.)       Eastern  Qaamash.    Wild  Hya- 
cinth. 
Blue  Earth  county,  Leiberg;  Martin  county,  Cratty.      South. 

ALIilUM,  L.       Onion.    Gahlic. 

A.  tiicoccum,  Ait       Wild  Leek. 

Throughout  the  state,  excepting  perhaps  far  northward;  but  mostly  Infrequent  or 
rare .  Minnesota  and  St.  Croix  rivers,  Parry ;  upper  Mitaissippl river,  Garrisonx  Fer- 
gus Falls,  Leonard ;  Minneapolis,  W,  H,  Batch,  Roberts;  Goodhue  eountv,  Sandberg; 
Blue  Earth  county,  Letberg;  New  Ulm,  Junij  Martin  and  Nobles  counties,  Oedge,  [Em- 
met county,  Iowa  (very  rare),  Cratty ;  lake  Superior,  Whitney  ] 

A.  cernuuiUy  Roth.       Wild  Onion. 

Common  throughout  the  prairie  portion  of  the  state  ;  also  found  at  the  lake  of  the 
Woods,  Dawson,  (The  umbel  is  reflexed  until  flowering,  but  then  usually  becomes 
erect.) 

A.  stellatuiD,  Fras.       Wild  Onion. 

Dpper  Minnesota  river,  Oeyer;  Tracy,  Lyon  ceunty,  Oedge;  Minneapolis,  Oriswold; 
lake  Pepin,  Miss  Manning;  Steams  county,  OarrUon;  Alexandria,  Mm.  Terry.     Rare. 

A.  reticulatuniyFrHS.*       Wild  Onion. 

Red  river  valley,5cott,  determined  by  Mr,  Serena  Watson.      West. 

A  •  Schoenoprasuiu ,  L.       Cbives . 

Northeanward,  Clarh;  Stearns  county,  ilfrs.  BlaisdeU;  upper  Mississippi  river,  Gar^ 
riaon.  [Manitoba,  Maeoun.]      North. 

A.  Canadense,  Kalm.       Wild  Garlic. 

Common  or  frequent,  through  the  south  part  of  the  state  :  extending  west  to  Wor- 
thington,  Foote,  and  Pipestone  county,  Mrs,  Bennett,  and  north  to  Minneapolis  and 
Big  Stone  lake,  Upham. 

JUNCACEiE.        Rush  Family. 

LJJZJJLA,  DC,       Wood-Rush. 

L.  pilosa,  Willd.       Wood-Rash. 

Lake  Pepin,  3f<M  3fannln(7.    TManitoba,  Afaroun.]    Probably  common  northward. 

terranean  sheathed  portion  of  the  scape  (which  is  commonly  five  or  six  inches  long), 
remote  from  the  parent  bulb,  usually  about  mid-way  between  it  and  the  bases  or  ap- 
parent insertion  of  the  pair  of  leaves  :  this  lateral  offshoot  grows  downward,  some- 
times lengthening  as  in  the  foregoing  species,  sometimes  remaining  short,  and  its  apex 
dilates  into  the  new  bulb.  .  .  .  Scape  bulbiferous  from  its  sheathed  portion  below 
the  developed  leaves  ;  these  oblong-lauceolate,  acuminate,  slightly  mottled  ;  perianth 
rose-purple  or  pink  (half  an  Inch  long) ;  the  segments  acute,  all  with  a  yellow  spot  but 
plane  at  the  base,  the  inner  like  the  outer  destitute  of  either  groove  or  tooth-like  appen- 
dages, bat  a  little  more  narrowed  at  base  ;  anthers  merely  oblong ;  style  hardly  at  all 
narrowed  downward,  entire,  the  small  stigma  even  barely  thre»>lobed ;  ovules  few 
(4  to  6)  in  each  cell.    Oray  in  American  NaturalinU  vol.  v. 

*Allivu  bbticulatum,  Fras.  Coats  densely  fibrous ;  scape  3  to  8  inches  high,  sub- 
terete  ;  leaves  very  narrowly  linear,  elongated  ;  spathe  usually  2-valved  ;  umbel  many- 
flowered,  spreading  :  pedicels  usually  short  (2  to  6  lines  long) ;  stameos  and  style  shorter 
than  the  usually  acute  (3  to  4  lines  long)  white  or  slightly  pinkish  sepals ;  crest  mostly 
short.  Watson's  Revision  of  Allium  in  King's  Expl.  of  the  Fortieth  farallcU  }ind  his 
Revision  of  the  North  American  LUiaccic,  Prtjc.  Amer,  Acad.,  xiv. 
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li.  spadicea,  DC,  var.  melanocarpa,  Meyer.  (L.  panrlflora,  Desv.,  yar. 
melanocarpa,  Gray.)       Wood-Rash. 
Frequent  along  the  northern  boundary  of  Minnesota,  Macoun. 

Ii«  campestriSy  DC.       Wood-Rash. 

Throughout  the  state.    Upper   Mississippi  river,   Oarrison;  Anoka  county,  ete. 
Upham;  lake  Pepin,  If  iM  Manning;  Emmet  county,  Iowa  (very  rare),  CraUy. 

JUNCUS,  L.       Rush.    Boo-Rush. 

J.  effusus,  L.        Common  or  Soft  Rush. 

Throughout  the  state.  Ltapham.  Lake  Pepin,  MUts  Manning.  [North  ot  lake 
Superior,  Agasaia;  Manitoba,  Macoun.] 

J.  filiformis,  L.       Bog* Rush. 

Lapnam,  Lake  Pepin,  JfiM  3fannin(7.  [Manitoba,  Jfocoun;  Nebraska,  ^ii0^.] 
Throughout  the  state,  chiefly  northward. 

J.  Balticus,  Dethard.       Bog  Rush. 

Lavham.  Pembina,  C/i^cTcerina  ;  Red  river  country  generally,  Datmon.  [North 
of  lake  Superior,  Aga^iz ;  Emmet  county,  Iowa  (rare),  Cratty.]  Throughout  the  state, 
chiefly  northward. 

J.  BalticuSy  Dethard,  var.  montanus,  Engelm.*       Bofir-Rosh. 
Lake  of  the  Woods,  Dawson^  Macoun.      West. 

J.  bufoniuSy  L.       Bog^-Rush. 

Lake  Pepin,  Miss  Manning  ]  lake  of  the  Woods,  Macoiai,  [James  river,  Dakota, 
Oeyer.] .     Infrequent. 

[J.  styglus,  L.,  and  J.  Gerardi,  Loisel,  should  be  looked  for  in  Minnesota  north  ot 
lake  Superior.] 

J.  tenuis,  Willd.        Bog-Rush. 

Common,  or  abundant,  throughout  the  state. 

J.  tenuis,  Willd.,  var   congestus,  Engrelm.        Bo^-Rush. 

Blue  Earth  county.  Leiberg,  determined  by  Watson.  Southwest.  [Branches 
contracted  into  a  head,  and  flowers  darker- colored.  Engelmann^  Trans.  Acad.  Sei., 
Saint  Louis,  vol.  ii.] 

J.  Vaseyi,  Engelm.        Vasey's  Bog- Rush. 

Steele  county.  Upham  ;  lake  Superior  and  Manitoba,  Macoun ;  probably  occurring 
throughout  Minnesota. 

«T.  pelocarpuSy  E.  Meyer.        Bopr-Rush. 

Lapham.      St.  Croix  river,  Parry  ;  lake  Pepin.  Miss  Manning. 

J,  alpinus,  Villars,  var.  insig'nis.  Fries.       Bog-Rush. 

North  shore  of  lake  Superior,  Juni ;  lake  of  the  Woods,  Dawson,  Macoun.     North. 

J.  acuininatus,  Michx.,  var.  leg'itinius,  Eufirelm.        Bojcr-Rusb, 

Lapham.  [North  of  lake  Superior,  Agassiz  ;  Manitoba,  Macoun  ;  Devil's  lalce, 
Dalcota,  Geyer.]       Throughout  the  slate. 


*JuNCUS  Balticus,  Dethard,  var.  MONTANus,  Kngelinann.  Sepals  nearly  of  the 
same  length,  the  minor  ones  sometimes  more  obtuse  ;  anthers  four  times  longer  than 
thefllament ;  capsule  ovate-pyramidal,  angled,  beaked  ;  seeds  smaller,  narrower  and 
longer  pointed  than  in  the  eastern  form.  Wad^on's  Re;>.  in  Kinifs  Expl.  of  thf  Fortieth 
Parallel. 
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tJ.  nodosus,  L.       Bog-Rush. 
Common  throughout  the  state. 

tJ.  nodosus,  L.,  yar.  megaceplialus,  Torr.        Bog-Rash. 

Common  In  Martin  oounty»  and  In  Emmet  county,  Iowa,  CraUy;  Manitoba,  Macoun; 
probably  throughout  the  state. 

tJ.  CanadensiSy  J.  Gay,  yar.  longicaudatus,  Eogelm.       Bog-Rush. 

Minneapolis.  Simmons;  Blue  Earth  county,  Leiberg.  Through  the  soutta  part  of 
the  state. 

tJ.  Canadensis,  J.  Gay,  yar.  coarctatus,  Engelm.       Bog-Rush. 
North  of  lake  Superior,  Juni.    [Manitoba,  Macoun]      North. 

PONTEDERIACEiE.       Piokerel-Wbbd  Family. 

'   PONTEDEBIA,  L.       Pickbrbl-Wbbd. 

P.  cordata,  L.       Pickerel- Wood. 

Lake  Pepin,  Miaa  Manning  ;  White  Bear  lake,  Ramsey  county,  Simmonit  Kelley; 
lake  Minnetonka,  also  in  Douglas  county.  Mrs,  Terry;  pond  in  section  23,  Burns,  Anoka 
eonnty,  Roberts;  Stearns  county,  CampbeU,      Infrequent. 

SGHOIiliEBA,  Schreber.        Water  Star-grass. 

S.  srraminifolia^  Willd.        Water  Star-grass. 

White  Bear  lake,  Ramsey  county,  Simmons;  lake  Minnetonka,  Roberts,  Miss  BxUler; 
Blue  Earth  county,  Leiberg,      South. 


COMMELYNACEiE.        Spiderwort  Family. 

TBADESCANTIA,  L.       Spiderwort. 

T,  Virgrinica,  L.       Common  Spiderwort. 

Common,  often  abundant,  through  the  south  half  of  the  state ;  extending  northeast 
to  the  upper  Mississippi  river,  and  north  to  lake  Winnipeg,  Watson,  Southwestward 
the  flowers  are  often  seen  varying  from  the  ordinary  blue  to  purple  and  pink. 


XYRIDACEiE.        Yellgw-eyed-grass  Family. 

XYRIS,  L.       Yellow-byed  Grams. 
X.  ilexuosa,  Muhl.       Yellow-eyed  Grass. 

Sandy  lake,  about  three  miles  north  of  East  Minneapolis,  Roberts;  also  collected 
near  Minneapolis  by  Mr.  Kassube;  White  Bear,  Ramsey  county.  Miss  Field,      Rare. 

ERIOCAULONACEiG.        Pipewort  Family. 

ERIOCAULON,  L.        Pipewort. 

E.  septang^ulare,  With.        Pipework. 

Lake  Agnes,  Alexandria,  Douglas  county,  Mrs.  Terry.       Rare. 


150  TWELFTH  ANNUAL  BSPOBT. 

CYPERACEiE.        Setdgb  Family. 

CYPERUS,  L.       Galingale. 

C.  diandruSy  Torr.,  var.  castaneus,  Torr.  (C.  rivalaris,  Kanth.)       Galin- 
gale. 

Common  through  the  south  half  of  the  state ;  extending  north  at  least  to  the  upper 
Mississippi  river,  Oarrison. 

C.  erythrorrliizosy  Mubl.    Galingale. 

Lapham.       [In  Michigan,  Wisconsin  and  Nebraska.]      Infrequent.      South. 

C.  aristatus,  Rottb.    (C.  inflexus,  Mohl.)       Galinpfale. 

St.  Croix  riTer,  Parry;  Minneapolis,  Kaasube,  Simmons;  Blue  Earth  eounty,  Leiberg. 
[Manitoba,  Macoun,  (lake  Winnipeg;  Waison-,  Emmet  county,  Iowa  (rareX  Cratty.] 
Throughout  the  state. 

€•  esculentuSy  L.  (C.  phymatodes,  Muhl.)       Galingale.    Nat-GraM. 

Lapham,  Blue  Earth  county,  Leiberg;  Cannon  River  Falls,  Blake,  Sandberg; 
Minneapolis,  Simmons.      South. 

C  strigrosus,  L.       Galingale. 

Common  throughout  the  state,  excepting  perhaps  northeastward.  (Bpeclmeiu 
apparently  referable  to  this  species,  collected  by  Mr.  Simmons  near  lake  Calhouo,  la 
Minneapolis,  have  only  8-  to  l2-flowered  spikes,  scarcely  a  half  Inch  long,  arranged  in 
densely  crowded  splcate  clusters,  the  lower  portions  of  which  are  sometimes  compound.) 

G.  Michauxianusy  Schultes.       Galignale. 

Lapham.  Blue  Earth  county,  Leiherg.  Probably  frequent,  or  eommon,  through 
the  south  part  of  the  state. 

C.  Schweliiitzil,  Torr.        Galingale. 

Throughout  the  south  half  of  the  state  and  in  the  Red  river  valley.  Sandy  ridges, 
St.  Croix  river,  Parry;  Minneapolis  (commou),  Kassubc,  Upjiam;  Blue  Earth  oountj, 
Leiberg.    [Emmet  county,  Iowa  (very  rare)  Cratty;  Devil's  lake,  Dakota,  Ocyer.] 

C .  filiciiliiiis,  Vahl.        Galingale.  •* 

Common,  or  frequent,  throughout  the  state,  excepting  perhaps  northeastward. 
Upper  Mississippi  river,  Houghton;  Minnesota  river,  Parrf;  Minneapolis,  Kasmbe, 
Simmons,  Uph<im;  Blue  Earth  county,  Leiberg.    [Manitoba,  Macoun.] 

DULICHIUM,  Richard.        Dulichium. 

D .  spatliaceuui,  Pers.        Dulichium. 
Common,  or  frequent,  throughout  the  state. 

HEMICAIiPHA,  Nees.        Hemicarpha. 

H.  subsquarrosa,  Nees.        Hemicarpha. 

Lapham.  Blue  Earth  county,  Leiberg;  Minneapolis,  plentiful  beside  railroad  near 
the  University,  4r(/mr,  and  near  lake  Calhoun,  Simmons;  probably  frequent  through 
the  south  half  of  the  state. 

EL.EOCHARIS,  R.  Br.         Spike-Rush. 

£•  obtusa,  Schultes.        Spike-Rush. 

Common  through  the  south  half  of  the  state  and  in  the  Red  river  valley. 

SL  palustriSy  R.  Br.       Spike-Rush. 
Oommon  throughout  the  state. 
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£•  palustris,  R.  Br.,  yar.  glaucescenSy  Gray.       Spike-Rush. 
Minneapolis,  Katsuhe. 

E.  conipressa,  Salliyant       Spike-Rush. 

Blue  fiarth  county,  Letberg,   [Emmet  county,  Iowa  (rare),  Cratty.]      South. 

E.  intermedia  9  Schultes.       Spike-Rush. 

LapTiam,      Blue  Barth  county,  Leibero,   Probably  throughout  the  state. 

E.  tenuis,  Schultes.       Spike-rush. 

Lapham,  Blue  Earth  county  (frequent  In  peat-bogs),  Leiberg.  [DeTil's  lake, 
Dakota.  Oeyer,] 

E.  acicularis,  R.  Br.       Spike-Rush. 
Common  throughout  the  state. 

E  •  Wolfli,*  Gray.       Wolf  'p  Spike-Rush , 

Collected  by  Mr.  R,  I.  Cratty  on  wet  prairies  in  Emmet  county,  Iowa,  adjoining  the 
south  line  of  Martin  and  Jackson  counties  in  Minnesota,  where  it  may  also  be  confi- 
dently looked  for ;  determined  by  Mr,  WiUiam  Booti, 

E.  paucifiora,  Watson.    (Scirpns  paudBorus,  Liflrhtfoot.)       Spike- Rush. 
Lake  Superior  and  lake  of  the  Woods,  Macoun.      North. 

SCIRPUS9  L.       Bulrush  or  Glub-Rubh. 

S«  csespitosnSy  L.        Bulrush  or  Club-Rush. 

North  and  northwest  of  lake  Saperior,  Mcicoun;  doubtless  in  northern  Minnesota. 

8.  punffenSy  Yahl.       Bulrush. 

Common  throughout  the  state,  excepting  perhaps  northeastward. 

8.  Torre3ri,  Olney.       Torrey's  Bnbrush. 
Laphcun,      Infrequent. 

S.  lacustrifl,  L.    (S.  yalidns,  Yahl.)         Great  Bulrush.    '*  Black  Rush.** 

[**Tnle**  in  California  (S.  laenstris,  L.,  yar.  ooddentalis,  Watson).] 

Abundant  throughout  the  state.  **  In  common  use  among  the  Indians  for  making 
mats.''  Parry. 

S.  debilis,  Purah.        Bulrush. 

Lapham.  [Also  in  the  Wisconsin  catalogue,  probably  on  Dr.  Lapham*$  authority ; 
and  in  Nebraska,  Aughey.] 

[S.  maridmns,  L.,  was  collected  by  Oeyer  at  Devil's  lake  and  on  the  Bheyenne  and 
James  rivers,  in  Dakota.   It  will  probably  be  found  in  the  Bed  river  valley  in  Minnesota.] 

S.  fluTiatilis,  Gray.        River  Club-Rush. 

Through  the  south  half  of  the  state,  and  in  the  Bed  river  valley.  Minneapolis, 
Roberts;  Blue  Earth  county,  Leiberg;  Emmet  county,  Iowa  (common),  Cratty;  Pembina, 
Chiekering, 

*Elvochari8  Wolfii,  Gray.  Rhizomes  very  small,  creeping,  perennial,  fonning 
small  scattered  tufts;  culm  a  foot  high,  slender,  pale-glaucescent,  striate,  two-edged, 
one  side  flat,  the  other  convex  ;  sheath  obllqui*ly  truncate,  hyaline  above  :  spike  ovate  • 
obloDg,  acute :  scales  oblong-ovate,  obtuse,  scarious,  pale  purple ;  style  3-parted ; 
achenium  pyriform,  shining,  having  about  9  nearly  equidistant  obtuse  ribs,  with  trans- 
verse wrinkles  between;  tubercle  small,  depressed,  truneate,  more  or  less  apicuiate  ; 
bristles  of  the  perlgynium  [always?]  none.— {First  known  from  IIUdoIs.]  The  spike,  a« 
to  form  and  imbrication  of  the  scales,  is  much  as  In  E.  tennis  and  K. aeicularls.  etc. ;  but 
the  achenium,  with  its  several  longitudinal  ribs  and  delicate  transverse  Uneatlon,  U 
upon  the  plan  of  E.  aeicnlaris.  This  renders  the  species  a  very  peculiar  and  distinct 
one.  Gray,  Prot.  Amtr.  Aead.^  vol.  x,  p.  77.  as  translated  by  Arthur,  Ccmtrif/tUiont  Ut 
the  Flora  of  Iowa,  Xo.  VI. 
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S.  sylvaticuSy  L.,  var.  digrynus,  Boeck.  (S.  microcarpus,  Presl.)       Balnuh. 
Lapham.       Pine  county,  etc.,  Upham, 

S.  atrovirenSy  Muhl.       Balrush. 

Common  throughoat  the  state.  (3f r.  Leiberg  reports  in  Blue  Bartti  eooiity,  besides 
the  type,  a  variety  with  the  heads  less  densely  clustered  than  usual,  forming  a  compoond 
panicle.) 

S.  polyphylliis,  Yahl.        Bulrush. 
Isanti  county,  Upham.      South. 

S.  lineatus,  Michz.       Bulrush. 

Blue  Earth  county,  Leiberg;  Minneapolis,  Simmona,      South. 

S.  Eriopliorum,  Michx.       Wooi-Orass. 

Frequent  throughout  the  state,  excepting  perhaps  south  westward.  Blue  Earth 
county,  I/eiberg;  Minneapolis,  Simmons,  Kassvibe;  Todd  county,  etc.,  Upham;  lake  of 
the  Woods,  Dawsmit  Macoun,   [North  of  lake  Superior,  Agassiz,} 

ERIOPHORUM,  L.       CoTTON-GRAsa. 

£.  alpinum^  L.       Alpine  Cotton-Grass. 
North  of  lake  Superior,  Juni. 

E.  vagrinatum,  L.       Sheathed  Cotton-Grass. 

Throughout  the  state,  excepting  far  southward.  Blue  Earth  county,  Leibero;  Min- 
neapolis, Kasaube;  Anoka  county,  Juni;  Chisago  county  (frequent),  Upham.  [Manitobs, 
Macoun.\ 

[E.  Vlrglnlcum,  L.,  doubtless  will  be  found  In  this  state,  but  has  not  yet  been  re- 
ported.   It  occurs  in  Wisconsin,  Nebraska  and  Manitoba.] 

E.  polystacbyuni,  L.        Many-Htemmed  Cotton-Grass. 

GommoD,  or  frequent,  through  the  south  half  of  the  state,  and  perhaps  farther  north. 
Anoka  county,  Juni;  Minneapolis,  Herrick,  Simmons;  Blue  Earth  county,  Leiberg; 
Emmet  county,  Iowa  (common),  Cratty.  It  has  been  noted  in  its  yar.  AifOusriFOurM, 
Gray,  at  Minneapolis,  Kassube,  and  in  Steele  county,  Upham. 

E.  polystachyum,  L.,  var.  latifbliuni.  Gray.        Cotton-Grass. 

Minneapolis,  Upham;  and  probably  extending,  with  the  var.  angustifollum,  tbrougli 
the  south  half  of  the  state. 

E,  gfracile,  Koch,  var.  paiiciuervium,  En^elm.        Graceful  Cotton-Gra&«. 
Throughout  the  state.    Chisago  county  (frequent),  and  Sherburne  county.  Upham; 

Minneapolis,  5rmman«;  Blue  Earth  county,  Leiberg.  [Manitoba,  Macoun;  Emmet  couDiy, 
Iowa  (rare),  Cratty. \ 

FIMBKISTYL.IS ,  Vahl.        Fimbristylis. 

F,  capillaris.  Gray.        Fimbristylis. 
Lapham.       lufrequent.       South. 

RHYNCHOSPORA,  Vahl.        Beak-Rush. 

R.  alba,  Vahl.       Beak- Rush 
Lapham.       Infrequent.       South. 

R.  capillacea,  Torr.        Heak-Rush. 

Blue  Earth  county,  Leiheru.       Infrequent.       South, 

[Cladlum  marlscoldes,  Torr.,  should  be  looked  for  in  southern  Minnesota.] 
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SCL£RIA,  L.       Nut- Rush. 

S.  trigrlomeratay  Michx.       Nut-Rush. 
Lapham.      Infrequent.       South. 

S.  verticillata,  Muhl.       Nut- Rush. 

Blue  Earth  county,  Leiberg,      Rare.      South. 

CAREX,  L.       Sbt>ge. 

C  scirpoidea,  Michx.       Sedge. 

Port  Arthur,  and  "northwest  angle"  of  the  lake  of  the  Woods,  Macoun.      North . 

C.  polytrlclioides,  Muhl.       Sedg^e. 

Little  Marais,  lake  Superior,  Juni.    Probably  common  throughout  the  state . 

€•  Backii,  Boott.       Back's  Sed^e. 
Minneapolis,  Juni.       North. 

C.  siccata,  Dew.       Sedge. 

Throughout  the  state,  but  infrequent.  Lapham.  Minneapolis,  Kassube;  Emmet 
county,  Iowa  (very  rare),  Cratty. 

C.  disticha.  Hade.       Sedge. 

Throughout  the  state.    Minneapolis,  Juni,  Kassube;  Emmetcounty,  lowa(common) 
CraU;U. 

C*  teretiuscula,  Good.       Sedge. 

Throughout  the  state.    Minneapolis,  Juni;  Blue  Earth  county,  Leiberg . 

C.  teretiuscula.  Good.,  var.  ramosa,  Boott.*       Sedge. 
Emmet  county,  Iowa  (frequent),  Cratty;  doubtless  also  in  Minnesota. 

€•  valpinoidea,  Michx.       Sedge. 

Common  throughout  the  state.  Minneapolis,  Juni;  Blue  Earth  county,  Leiberg- 
common  In  Martin  county,  and  in  Emmet  county,  lewa,  Cratty. 

C.  crus-corvi,  Shuttleworth.       Sedge. 
Blue  Earth  county,  Leiberg.      South. 

C.  stipata,  Muhl.       Sedge. 

Common  throughout  the  state.  Moose  Lake,  Carlton  county,  Juni;  Blue  Earth 
county,  Leiberg. 

C.  conjuiicta,  Boott.       Sedge. 

Minneapolis,  Juni,  £raMu/>e.       Southeast. 

C  •  I>ougla8ii,  Boott.f       Douglas's  Sedge. 

Red  river  (open  prairie);  '*this  is  the  first  Carex  to  appear  in  flower,  and  occurs  very 
abundantly  all  over  the  prairie  of  the  Red  river,"  Ckiwson,  Macoun.       West. 

*Carex  tbrbtidbcula,  Good.,  var.  ramosa,  Boott.  (C.  prairiea.  Dew.)  Spike  below 
branched  ;  spikelets  ovate,  sessile,  5  to  7  on  a  branch  ;  perlgynium  ovate-lanceolate, 
convex  both  sides,  scabrous  on  the  margin,  slightly  bifid,  smaller  than  the  ovate-lance- 
olate glume  :  stem  2  to  3  feet  high,  leafy  towards  the  base.    Wood*a  Class- Book. 

tCAREx  DouGLASii,  Boott.  Spike  dioecious,  with  about  tw<>lve,  sometimes  more, 
ovate  spikelets,  the  upper  closely  aggregated,  the  lower  occasionally  remote  and  com- 
pound ;  bracts  sometimes  setaceous,  broad  at  base,  sometimes  scale-like  and  mucro- 
nate  :  style  exserted ;  stigmas  2,  very  long ;  perlgynium  elliptic-lanceolate  or  ovate, 
tapering  to  a  long  serrated  bifid  beak,  shorter  than  the  lanceolate  acute  scale  ;  ache- 
nium  orbicular.  Root  creeping  ;  culm  G  to  12  inches  high.  Olney  in  Bot.  Hep.  of  King's 
Expl.  of  the  Fortieth  Parallel. 
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C.  marcida,  Boott.*        Sedge. 

Bed  river  (open  prairie  swamp),  Daioson,  Maeoun.      West. 

C  ceplialoidea,  Boott.        Sedge. 

Throughout  the  state,  exceptlnf  perhaps  northeastwanL  Frequent  in  Maitln 
county,  and  in  Emmet  county,  Iowa,  CraUy;  swamps,  "northwest  angle"  of  lake  of  the 
Woods,  Maeoun, 

€•  cephalopliora,  Muhl.       Sedge. 

Common,  or  frequent,  through  the  south  part  of  the  state.  Blue  Earth  eoonty, 
Letperg. 

C.  Muhlenberfirilf  Schk.       Sedge. 

Lapham.      Chaska,  Canrer  county,  Juni.      Bare.      South. 

C .  rosea,  Schk.       Sedge. 

Common,  or  frequent,  throughout  the  state.  Bed  riTer  (swamp),  Daw&on,  JtafOttR; 
Minneapolis,  Juni,  Kcusuhe;  Blue  Earth  county,  Leiberg;  Hesper,  Iowa  (frequent),  Mn, 
Carter;  Martin  county,  and  Emmet  county,  Iowa  (common),  CraUy. 

C.  chordorhiza,  Ebrh.       Sedge. 

Throughout  the  state,  but  infrequent.  [North  of  lake  Superior  (at  Fort  Williim), 
Maeoun;  Emmet  county,  Iowa,  Arthur.] 

C  tenella,  Schk.        Sedge. 

Throughout  the  state,  excepting  far  southward.    Minneapolis,  Juni,  Kassubc 

C.  trispermay  Dew.       Sedge. 

Bange  like  the  last.       Put  in  bay.  lake  Superior,  Juni. 

C.  tennifloray  Wahl.       Sedge. 

Bange  like  the  two  preceding.    Minneapolis,  Juni,  Berrick. 

C  canescens,  L.       Sedge. 

Throughout  the  state  :  common  northward,  less  frequent  southward.  Blue  Earth 
county,  Leiberg. 

C.  caiiescens,  L,,  var.  alpicolay  Wahl.  (var.  vitilis,  Carey.)        Sedge. 
Agate  bay,  lake  Superior,  Juni.       North. 

C.  arcta,  Boott. t       Sedge. 

Lake  Superior,  Bainy  lake,  and  lake  of  the  Woods,  Richardson,  Boott.       North. 

*Cabrx  marcida,  Boott.  Spike  obloiiR,  pale,  composed  of  numerous  small  OYSte 
aggregated  androgynous  spikelets,  staminate  at  top,  the  lower  spikelets  compound ; 
Stigmas  2 ;  perigynium  tawny,  suborbicular,  or  ovate  tapering  to  a  bifid  beak,  plauo- 
convex,  nerved,  winged,  the  upper  margins  serrated,  short-stipitate,  nearly  equal  to  the 
acute  ovate  scale,  which  is  of  a  pale  straw-color,  with  a  white  membranous  margin; 
achenium  tawny,  lenticular,  contracted  at  base.  Culm  l  to  2  feet  high,  rigid ;  leaves 
broad,  linear,  erect.    Olney  in  Bot.  Rep.  of  King*8  Erpl,  of  the  Fortieth  Parallel. 

tCAKKX  ARCTA,  Boott.  Spike  oblong,  capitate,  pale,  of  8  to  14  spikelets,  which  are 
oblong  and  obtuse,  androgynous,  at  the  base  sparingly  staminate,  many-flowered, 
closely  crowded,  the  lower  bracteate  ;  bracts  bristle-shaped,  dilated  at  the  base,  longer 
than  the  spikelets ;  stigmas  2 ;  perlgynia  ovate,  acuminate-beaked,  with  the  minute 
orifice  emarginate  and  deeply  cleft  on  the  outer  side,  serrate  above  on  the  sharp  mar- 
gins', on  the  outer  side  slightly  nerved,  on  the  inner  more  sparingly  or  obsoletely  nerved, 
spreading,  pale-green,  at  length  becoming  rusty  above,  membranaceous,  at  the  base 
thickly  spongy  ;  longer  than  (and  as  broad  as)  the  scale,  which  is  ovate,  acute  and 
mucronulate,  whitish  or  rusty-colored,  with  a  greenish  margin  and  a  green  mid-nerve. 
.  .  .  Culm  somewhat  less  than  a  foot  high,  sharply  triangular,  rather  stout,  upwardly 
roughlsh,  leaved  at  tl»e  base.  Leaves!  toi'j  llneswide,  Hat,  with  a  prolonged-tapering 
tip,  longer  (often  much)  than  the  culm.    Bracts  at  their  base  broadly  dilated,  bristle- 
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C  I>eweyana,  Schw.       Sedge. 

Throughout  the  state.    Agate  bay,  lake  Superior,  Juni;  Spirit  Lake,  Iowa,  Arthur, 

C  echinata,  Marr.  (G.  stellalata,  Qood.)       Sedge. 

Throughout  the  state.  North  of  lake  Superior,  Agaalz;  Hanltoba,  Macoun;  Bmmet 
eoonty,  Iowa,  CraUy,  Arthur. 

C.  eclilnata,  Marr.,  yar.  microcarpa,  Boeck.  (C  stellalata,  Good.,  var. 
sdrpoidcf,  Carej.)       Sedge. 
IflDneapolis,  Juni,  Kassube;  Bmmet  county,  Iowa  (frequent),  CraUy, 

m 

C«  arida,  Schw,  &  Torr.       Sedge. 

Throughout  the  state,  but  infrequent.  [Near  Winnipeg,  Manitoba,  Maeoun;  upper 
Missouri  rlTor,  Oeyer,] 

C.  scoparia,  Schk.       Sedge. 

Common  throughout  the  state.   Minneapolis,  Juni;  Blue  Earth  county,  Leiberg. 

€•  lagropodioides,  Schk.       Sedge. 

Common,  or  frequent,  throughout  the  state.  Lapham,  Savannah  river,  Hough- 
ton; Agate  bay,  lake  Superior,  Juni. 

O.  cristata,  Schw.       Sedge. 

Throughout  the  state,  excepting  perhaps  northeastward.    Blue  Earth  county,  Lei- 
X  herg;  Bmmet  county,  Iowa  (rare),  CreUty, 

V»  adusta,  Boott.       Sedge. 

Throughout  the  state,  but  rare.  Bed  river  valley,  at  Pembina,  Dawson;  Minneapolis, 
Kcustibc 

V»  straniineay  Schk.    (Including  vara,  typica,  tenera,  aperta  and  festucacea, 

Boott.)       Sedge. 

Throughout  the  state.  St.  Louis  river,  Houghton;  Pembina,  Dawaon;  Minneapolis, 
Kassube;  Blue  Earth  County,  Leiberg. 

C.  straminea,  Schk.,  var.  Crawei,  Boott  (vara,  hyalinaand  Meadii,  Boott) 
Sedge. 
Common  in  Emmet  county,  Iowa  (on  the  southern  boundary  of  Minnesota),  Cratty. 

C/.  vulgaris,  Fries.       Sedge. 

Throughout  the  state,  excepting  perhaps  far  southward.  Minneapolis,  Juni;  Blue 
Earth  county,  Leiberg, 

C  aquatilis,  Wahl.       Sedge. 

Range  like  the  last.      Lapham.      Minneapolis,  also  New  Ulm,  Juni. 

C.  stricta^  Lam.    (Bee  Botanical  Gazette  for  Sept.,  1884.)       Sedge. 

Common  throughout  the  state.  Agate  bay,  lake  Superior,  Juni;  Red  river,  Dawson, 
Macoun;  Minneapolis,  Kassube;  Blue  Earth  county,  Leiberg;  plentiful  in  Emmet 
county,  Iowa,  Cratty. 

C.  lenticular  is,  Michx.       Sedge. 
Agate  bay,  lake  Superior,  JunU      North. 

shaped,  the  lower  6  or  6  elongated,  the  lowest  hardly  equaling  the  spike.    Spike  10  to 
16  lines  long,  3  to  6  lines  broad.    Spikelets  5  lines  long,  2  to  2%  lines  broad,  dense 
flowered,  at  the  base  sparingly  staminate  but  never  narrowed  below,  all  crowded. 
Scales  similar.    Perigynium  1.3  to  1.4  lines  lonsr,  0.6  line  broad.    Ach^niura  0.7  line  long, 
0.5  line  broad,  suborbicular,  prolonged  at  the  base,  plano-convex,  pate  ;  the  base  of  the 

style  enlarged. It  differs  from   C.  canescens  and  0.  vitilis  in  its  more  numerous 

spikelets,  in  their  being  capitate  and  the  lower  ones  bracted,  and  in  its  longer  leaves. 
In  general  appearance  it  more  nearly  resembles  C.  elongata,  yet  in  the  form  and 
nervation  of  the  perigynium  it  is  far  different.    Booties  Illustrations  of  Carrx. 
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C  crinita,  Lam.       Sedge. 

Throughout  the  state,  exoeptlog  i^rhaps  far  southward.   North  of  lake  Superior, 
Juni. 

C.  crinita,  Lam.,  var.  gynandra.  Schw.  &  Torr.    (C.  gynandra,  Schw.) 
Sedge. 
Axate  bay.  lake  Superior,  Juni,      Bare. 

C.  liinosa,  L.       Sedge. 

Throughout  the  state,  but  infrequent.   (North  of  lake  Superior  (at  Fort  WilliamX 
Macoun;  Kmmet  county,  Iowa,  CraUy^  Arthur.^ 

C .  Magellanica,  Lam.  (C.  irrigua,  Smith.)       Sedge. 

Throughout  the  state,  excepting  far  southward,  but  rare .    Put  In  bay,  lake  Soperf or, 
Juni. 

C.  Buxbaumii,  Wahl.       Sedge. 

Throughout  the  state.    Blue  Earth  county,  Ltiberg;  Emmet  county^  Iowa  (frequent), 
CraJUy. 

C  atrata,  L.       Sedge. 

Kakabeka  falls,  north  of  lake  Superior,  Af  ocoun;  probably  also  in  northern  Minoe- 
sota.  ' 

C.  alpina,  Swartz.       Sedge. 

Temperance  river,  lake  Superior,  Juni,      North. 

C.  aurea,  Nutt.       Sedge. 

Throughout  the  state,  excepting  perhaps  far  southward.     Lake  of  the  Woods 
(thicket),  Dawson^  Macoun;  Minneapolis,  Juni^  Kassuhe, 

[C.  aurea,  Nutt.,  var.  androgyna,  Olney,*  collected  by  Afocounat  Thunder  bay,  lake 
Superior,  should  be  looked  for  iu  northern  Minnesota.] 

C.  livida,  Willd.        Sedge. 

Greenwood  river,  lake  Superior,  Juni.      Bare.       North. 

C  vaginata,  Tauscfa.        Sedge. 

Certainly  in  swamps  iu  northern  Minnesota,  Macoun.       North. 

C.  Meadii,  Dew.        Mead's  Sedge. 

Minneapolis,  Kassuhe.    [Manitoba,  Macoun;  Iowa,  Arthur.] 

C  Meadii,  Dew-,  var.  Bebbii,  Arthur. t       Sedge. 

Emmet  county,  Iowa,  Cratty,  Arthur;  doubtless  also  in  Minnesota. 


*Garbx  aurea,  Nutt.,  var.  androgtna,  Olney.  Culms  short,  more  rigid  ;  leaves 
erect,  broader  ;  upper  spikes  more  closely  aggregated  and  denser  Howerea,  the  upper 
spike  generally  androgynous,  having  more  or  less  fertile  flowers  at  the  top.  Oln€y  in 
Bot.  Rep.  of  Kite's  E.vpl.  of  the  Fortieth  ParalUl. 

tCAREX  Meadii,  Dew.,  var.  Bebiui  (Olney).  This  was  published  in  Olney *s  Cariets 
Bor.'Amer.,  Fasc.  1,  No.  22,  without  comments,  as  a  variety  of  C.  panicea,  L.,  and  has 
never,  I  believe,  been  described.  The  following  description  will  enable  eoUectors  to 
identify  the  plant :— Sterile  spike  with  stalk  two  to  four  limes  its  length  ;  fertile  spikes 
usually  2,  erect,  remote,  slender-peduncled,  rather  loosely  flowered  ;  sheaths  of  the 
follaceous  bractslong  and  sliKhtly  inflated;  perigyniaand  scales  as  in  C.  Meadii.  except 
paler,  and  tlie  former  less  distinctly  nerved  ;  culms  slender,  somewliat  roughish. — 
Resembles  C.  tetanica,  for  which  it  is  sometimes  mistaken,  in  habit  and  in  the  loosely 
flowered  fertile  spikes,  only  with  longer  peduncles,  but  C.  Meadii  in  the  perigyniaaod 
scales  ;  it  may  be  merely  an  attenuated  form  of  the  latter.  Moist  prairies,  Illinois, 
AVisconsiti,  and  northwestwardly.   Artlinr  in  ContriJjutiojui  to  the  Flora  of  Iowa,  So.  VI. 
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C  Craweiy  De«.       Sedge, 

Blue  Earth  county,  Leiberg;  Emmet  county,  Iowa,  Cratty,  determined  by  Mr. 
William  BooU.   [Manitoba,  If  a<roun.]      Kare. 

C.  STi^aniilaris,  Mahl.       Sedge. 

Common  throughout  the  state.    Minneapolis,  JunU  Kasguhe;  Blue  Earth  county, 
Leiberg, 

€•  Torreyi  9  Tucker  man.       Sedge. 

Minneapolis,  Junif  Kassuhe;  Red  river  valley,  Macoun.      North. 

C.  firrisea,  Wahl.       Sedge. 

Blue  Earth  county,  Leiberg;  Martin  county,  CraUy. 

C.  I>avi8ii,  Schw.  &  Torr.       Sedge. 

Through  the  south  part  of  the  state.   Minneapolis,  Simmons. 

C.  i^racillimay  Schw.       Sedge. 

Throughout  the  state,  excepting  perhaps  far  southward.   Minneapolis,  Juni,  Kas- 
Bube;  Blue  Earth  county,  Leiberg. 

C.  cligritalis,  Willd.        Sedge. 

Minneapolis,  Juni;  north  of  lake  Superior,  Agassiz.      Infrequent. 

C.  laxifloray  Lam.       Sedge. 

Common,  or  frequent,  throughout  the  state.    Blue  Earth  county,  Leiberg, 

C  laxifloray  Lam.,  var.  blanda,  Boott.       Sedge. 

Jordan,  Scott  county,  Juni;  Emmet  county,  Iowa,  Cralty.    Doubtless  other  vari- 
eties of  this  species  also  occur  here. 

C.  ebumea,  Boott.       Sedge. 

Throughout  the  state,  excepting  perhaps   south  westward.    Blue  Earth  county, 
Leiberg;  Emmet  county,  Iowa  (rare),  Craity, 

C«  pedunculata,  Muhl.       Sedge. 

Throughout  the  state.    Rainy  lalte,  Richardmon^  Boott;  Blue  Earth  county,  Leiberg. 

C.  !Eninionsii,  Dew.       Emmons'  Sedge. 
Blue  Earth  county,  Leiberg.   fManltoba,  Macoun.] 

C.  Peniisylvanica,  Lam.       Sedge. 

C-ommon  throughout  the  state,  excepting  perhaps  northeastward.    Minneapolis, 
Juni,  Kassube;  Blue  Earth  county,  Leiberg;  Emmet  county,  Iowa  (common).  Cratty, 

C.  varia,  Muhl.        Sedge. 
Lapham.       Infrequent. 

C.  Richardson ii,  R.  Br.        Richardson's  Sedge. 

Throughout  the  state.   Minneapolis,  Juni.  (frequent)  Kastube;  Blue  Earth  county, 
Leiberg. 

C.  pubesceiis,  Muhl.        Sedge. 

Through  tlie  south  part  of  the  state.    Minneapolis,  Juni^  Kasmbe;   Blue  Earth 
county,  Leiberg. 

C.  iiiiliacea,  Muhl.       Sedge. 

Range  like  the  last.    Minneapolis,  Juni,  Kaeeube. 

C .  aretata,  Boott.       Sedge. 

Agate  bay,  lake  Superior,  Juni,       Infrequent. 

C  oapillarls,  L.        Sedge. 

Port  Arthur,  lake  Superior,  iSacnun;  Saskatchewan  river,  Bourgeau;  probably  also 
In  northern  Minnesota. 
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€•  flexilis,  Rudiire.        Sed(?e. 

Knife  rlTer,  lake  Baperior,  Juni.      Rare.      North. 

C.  C£deri,  Ehrh.       Sed^e. 

Throagbout  the  state,  exceptlOR  perhaps  far  southward.  Lapham,  Leeeb 
lake,  Houghton;  Balny  rlTer  and  lake,  RiehardBonf  BootL 

C  ftlifoniiis,L.       Sedge. 

Throughout  the  state.  Put  In  bay,  lake  Superior,  Juni;  Smmet  county,  Iowa  (fre- 
quent). CraUy. 

C  ftliformis,  L.,  yar.  latifolia,  Boeck.    (G.  lanugu^osa,  Michz.)       Sedge. 

Throughout  the  state.  North  shore  of  lake  Superior  (frequent),  and  Minneapolis, 
Juni;  Bed  river  valley  near  Saint  Vincent,  Dawson,  MtMcoun;  Emmet  county,  lows 
(plentiful),  CraUy. 

C  Houffhtonii,  Torr.        Houghton's  Sedge. 

Itasca  lake  (Lao  la  Blche),  Houghton;  Blue  Earth  county,  Lctberg.  [Manitoba, 
Macoun;  Council  Bluffs,  Iowa,  Oeycr.] 

C.  riparia,  Curtis.       Sedge. 

Common,  or  frequent,  throughout  the  state.  North  of  lake  Superior  (common), 
Juni;  lake  of  the  Woods  (sandy  swamp),  Dawion,  Maeoun;  Blue  Earth  eounty,  LeSberg. 

C.  aristata,  R.  Br.       Sedge. 

Throughout  the  state,  but  infrequent.  Pembina,  Chiekering;  New  Ulm,  Jtmi; 
Blue  Earth  county,  Leiberg. 

C.  Pseudo-OyperuSy  L.,  var.  comosa,  W.  Boott.    (C  oomosa,  Boott.) 

Sedge. 

Common,  or  frequent,  through  the  south  part  of  the  state.  Blue  Earth  coonty, 
Leiberg ;  Bmmet  and  Dickinson  counties.  Iowa  (frequent),  Cratty,  A  rthur, 

C,  Pseudo-Cyperus,  L.       Sedge. 

Throughout  the  state.  Lake  of  the  Woods  (marsh),  Dawson,  Macoun\  Ch&ska, 
Carver  couuty,  Juni:  Spirit  Lake,  Iowa,  Arthur. 

C.  hystricina ,  Willd.        Sedge, 

Common  throughout  the  state,  excepting  perhaps  far  northwestward.      Ijapham, 
Minneapolis,  Juni,  Kassubc;  north  of  lake  Superior,  Agassiz. 

C.  teiitaculata,  Muhl.       Sedge. 

Kan^e  like  the  last,  but  less  frequent  Lapham.  Minneapolis,  Simmons;  nortb 
of  lake  Superior,  Agassiz. 

C.  iiitumescens,  Rudge.       Sedge. 

Common  throughout  the  state.  Lake  of  the  Woods  and  Rainy  lake,  Richardson, 
Boott;  north  of  lake  Superior  (common),  also  New  Ulm,  Juni. 

0.  lupulina,  Mubl.        Sedge. 

Blue  Earth  county,  Leiberg;  Minneapolis,  Simmons.    [Manitoba,  Macoun.] 

C  squarrosa,  L.        Sedge. 

Wabasha,  Oibson,  determined  by  Arthur.       South. 

C.  retrorsa,  Schw.        Sedge. 

Throughout  the  state.  Lake  of  the  Woods,  Ricliardson,  Boott;  Moose  Lake,  Carl- 
ton county,  Juni;  Blue  Earth  county,  Leiberg;  Einmet  county,  Iowa,  Cratty. 

C.  utriciilata,  Boott.        Sed^e. 

Throughout  the  .state,  excepting  far  southward,    lied  river  prairie,  Dawson,  Macoun. 

C.  nioiiile,  Tuck*  rman .        Sedge. 

Noith  of  lake  Superior,  Jani;  Ennnet  county,  Iowa  (frequent),  Cratty. 
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C.  oligosperma,  Michz.       Sediire. 

Agate  bay,  lake  Superior  Juni.      Infrequent.      North. 

C«  saxatilis,  L..  var.  miliaris,  Bailey.    (C.  miliaris,  Micbz.    C.  rotundata, 

Wahl .  ?,  in  Manual, )       Sedge. 

Collected  in  Minnesota  by  Dr.  J.  Leidy;  determined  by  S.  T.  Olney.  Bot.  Rep,  of 
K1no*a  Expl,  of  the  Fortieth  ParcMtL 

€•  longirostriB,  Torr.       Sedge. 

Throogbout  tbe  state.  Minneapolis,  Juni^  Kaaatibe;  Mankato  (common),  Leiberg; 
also  common  in  Martin  county,  and  In  Emmet  county,  Iowa,  Grotty. 

[A  considerable  number  of  species  of  Carex  not  here  recorded  will  doubtless  be 
added  by  future  observers  in  this  state,  who  should  look  for  all  such  as  approach,  or 
are  especially  northern,  in  their  geographic  range,  given  in  Gray's  Manual.] 

GRAMINEiE.        Grass  Family. 

IiEERSIA,Swartz.        White  Gbabs.    Faubb  Rice. 

li.  Virgrinica,  Willd.        White  Grass. 

Ramsey  and  Goodhue  counties,  Oestlund;  Minneapolis,  Simmons;  Blue  Earth 
county,  Leiberg;  Emmet  county,  Iowa  (rare),  Cratty,      South. 

li*  oryzoideSy  Swartz.       Rice  Gut-grass. 

Common  in  sloughs  through  the  south  half  of  the  state  and  in  the  Ked  river  valley, 
JunU  Upham;  Ramsey  and  Goodhue  counties,  OeaUund;  Blue  Earth  county.  Leiberg. 

Li.  lenticularis,  Michz.       Fly-catch  Grass. 
Lapham,      South. 

ZIZANIA,  L.       Water  or  Indian  Rice. 

Z.  aqnatica,  L.       Wild  Rice.     Indian  Rice.     Water  Oats.     Folle  Avoine 
(of  the  French  voyageurs). 

Common,  or  frequent,  in  favorable  situations,  throughout  the  state ;  sometimes 
attaining,  in  Brown  county,  a  hight  of  18  feet,  with  leaves  4  feet  long.  JunU 

"Wild  rice  ;  Pshu  of  the  Sioux ;  Maiwmin  of  the  Chippewas.  This  aquatic  grass, 
not  uncommon  in  the  Northern  United  States,  acquires  in  the  Northwest  an  economi- 
cal importance  second  to  no  other  spontaneous  production.  It  Is  the  only  instance  in 
this  region  of  a  native  grain,  occurring  in  sufficient  quantity  to  supply  the  wants  of 
ordinary  consumption.  It  is  particularly  abundant  on  the  lake-like  expansions  of 
rivers,  towards  their  sources,  which  give  such  a  marked  feature  to  the  distribution  of 
these  northern  streams,  and  is  so  grandly  illastrated  in  their  main  type,  the  Missis- 
sippi. It  seems  to  select,  by  preference,  the  lower  terminations  of  these  expansions, 
which  generally  debouch  by  a  narrowed  outlet  and  considerable  fall,  constituting  rap- 
ids. It  is  in  these  situations  best  exposed  to  the  proper  degree  of  inundation,  and  finds 
a  suitable  bed  of  the  slimy  sand,  in  which  it  grows  most  readily.  It  Is  rarely  met  with 
on  inland  lakes  which  have  no  outlet.  As  an  article  of  food  It  is  highly  palatable  and 
nutritious,  being  generally  preferred  to  the  commercial  rice .  The  grain  is  long,  slender, 
of  a  brown  color.  In  boiling,  it  puffs  out  to  a  pultaceous  mass,  and  increases  its  bulk 
several  times.  It  flowers  in  August,  and  is  ready  for  gathering  in  September,  which  is 
conveniently  done  in  canoes,  the  standing  stalks  being  bent  over  the  sides,  and  the 
grain  beaten  in.  Its  productive  fields,  at  this  season,  harbour  a  great  number  of  wild 
fowls,  which  obliges  those  who  wish  to  secure  a  full  crop,  to  anticipate  the  gathering 
season,  by  tying  up  the  standing  grain  into  bundles,  which  gives  at  the  same  time  a 
claim  to  the  crop.  When  gathered  it  is  subjected  to  a  process  of  parching  and  thrash- 
ing, which,  with  the  imperfect  means  at  the  command  of  the  Indians.  Is  the  most  tedi- 
ous part  of  the  business."    Parry. 


160  TWELFTH  ANNUAL  REPORT. 

ALOPECURUS,  L.       Foxtail  Grass. 

A,  geniculatus,  L.,  yar.  arlstulataSy  Manro.    (A.  aristalatns,  Michx.) 
Wild  Foxtail. 
Common,  or  freqaent,  throughout  the  state. 

PHLiEUM,  L.       Cat's-tail  Grass. 

P.  pratense,  L.        Timothy,    Herd's-Grass  (of  New  England). 
Commonly  cultlfated,  often  spontaneous,  throughout  the  state. 

SPOROBOLUS,  R.  Br.  rindudinflr  Vilfa,  Beauv.)         Drof-bbkd 
Grass.    Rush- Grass. 

S.  asper,  Eunth.    (Vilfa  aspera,  Beauv.)       Rash-Grass. 
Lap}mm.       New  Ulm,  Juni.       South. 

S.  vaginsefloruSy  Torr.    (Y.  vaginaeflora,  Torr.)       Rash-Grass. 

Lapham,  Minneapolis  (sandy  bottomland  of  the  Mississippi  river),  OetUxmi: 
Emmet  county,  Iowa  (frequent),  Craity.      South. 

S.  cuspidatus,  Torr.    (Y.  caspidata,  Torr.)       Rash-Grass. 

Lapham.  Hennepin  and  Goodhue  counties,  OesUund;  Emmet  county,  Iowa  (rare), 
Cratty.   fDevirs  lalce,  and  southern  Dakota,  Oeyer;  Manitoba,  Macoun,} 

S.  depauperatus,  Torr.*  (V.  depaaperata,  Torr.)        Rnsh-Grass. 
Ked  river  valley,  at  Pembina,  Havard.      West. 

S.  junceuSy  Eunth.        Drop-seed  Grass. 
Lapham.      New  Ulm,  Jun(.       Rare.      South. 

S.  lieterolepis.  Gray,        Drop-seed  Grass. 

Throughout  the  state,  excepting  perhaps  northeastward.  Ramsey  county,  Oe^Uund; 
Blue  Earth  county,  JXberf/;  common  In  Emmet  county,  Iowa,  Cratty.  [Eastern  Ne- 
braska (abundant),  Aughey;  Manitoba,  Macoun.] 

S.  cryptaiidru.s.  Gray.        Drop-seed  Grass. 

Through  the  south  part  of  the  state.  Ramsey  county,  Oestlund;  Minneapolis,  Sim- 
mons, Upham,  Dr.  Vasty;  Emmet  county,  Iowa  (rare),  Cratty;  Spirit  lake  and  Little 
Sioux  river,  Geyer. 

AGROSTIS,  L.       Bknt-Grass. 

A.  perennans,  Tuckeroian.        Thin- Grass. 

Throughout  the  state,  excepting  perhaps  northeastward.  Lapliam.  Minne- 
apolis, Upham;  Pembina,  Havard. 

A.  scabra,  Willd.       Hair-Grass. 

Common,  or  frequent,  throughout  the  state. 


♦Spobobolus  depaupkratus,  Torr.  Root  perennial,  creeping  ;  culms  ascending, 
appressed- branched,  slender,  often  geniculate,  glabrous,  striate,  rather  rigid,  ^  to  2 feet 
long  ;  leaves  l  to  3  inches  long,  narrow  and  usually  convolute,  spreading  or  recurved ; 
panicle  very  slender  and  contracted,  i  to  3  inches  long ;  compound  or  often  nearly 
simple;  spikelets  small ;  glumes  une(|ual,  ovate,  obtuse  or  acutlsh,  membranous,  two- 
thirds  the  length  of  the  acute  lower  palet,  which  Is  more  less  obscurely  3-nerved. — 
Resembling  V.  ruspidata,  and  scarcely  differing  except  in  the  shorter  obtuse  glumes  of 
the  rather  smaller  flowers.  Lower  palet  a,  little  more  than  1  line  long,  glabrous  or 
slightly  scabrous  on  the  midnerve,  ihe  upper  one  obtuse  or  erose  at  the  summit.  Wat- 
son's Rep.  in  King's  Expl  of  the  Fortitth  Paralhl 
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A.  canina,  L.       Brown  Bent-Graw. 
Plpestooe  county,  LHberg.      Rare. 

A«  YulsrariSy  With.       Red-top.    HerdVGhrass  ('>f  Pennsylvania,  &c.) 

Probably  native  northward ;  also  much  cultivated,  and  thence  often  spontaneous, 
throughout  the  stfte.  (A.ceordlng  to  Dr.  Oeorge  Thurber,  in  the  Botany  of  California, 
this  should  be  called  a  variety  of  A.  alba,  L.) 

A.  Yulffaris,  With.,  var.  alba,  Vaaey.    (A.  alba»  L.)       Fiorin.    Wbito 
Bent-Graas. 
Ramsey  county.  OesUund ;  Red  Wing,  Samdberg ;  Blue  Earth  county,  Leiberg  ;  New 
Ulm,  Jufii.   [Lake  Superior,  WhUney,] 

CINNA,  L.       Wood  Rebd-Gbass. 

C.  anindinaceay  L.       Wood  Reed-Grass. 

Throughout  the  state.  Lapham.  Upper  Mississippi  river,  HoaghUm ;  Blue 
Earth  county,  Ldberg. 

G.  pendula,  Trin.    (C.  amndinaoea,  L.,  var.  pendola,  Gray.)       Wood  Reed- 
Grass. 
Lake  Superior  and  northward,  Qray's  MamuU ;  doubtless  in  northern  Minnesota. 

MUHIiENBERGIA,  Schreber.       Drop-sbbd  Grabs. 

M*  soboUfera,  Trin.       Drop-seed  Grass. 
Lapham,      South. 

M*  irlomerata,  Trin.       Drop-seed  Grass. 

Common,  or  frequent,  throughout  the  state ;  not  confined  to  wet  places,  but  often 
growing  on  dry  and  even  sandy  ground ;  abundant  south  westward,  frequently  persisting 
as  a  plentiful  weed  In  wheat-fields  and  other  cultivated  land,  Upham, 

M.  irlomeratay  Trin.,  var.  ramosa^  Vasey,  ined.       Drop-seed  Grass. 

Minneapolis  (bluff  of  Mississippi  river  near  the  University),  Upham;  probably  the 
prevailing  form  of  the  species  in  this  state.  [Much  branched  from  the  base  upward, 
the  lateral  branches  slender,  naked  above,  very  leafy ;  onter  glumes  only  slightly 
longer  to  one- third  longer  than  the  flower ;  flowering  glume  sparingly  villous.  Minne- 
sota, Dakota  and  Utah.   Letter  of  Dr.  Vaaey,  Sept.  80, 1881] 

M.  Mexicana,  Trin.       Drop-seed  Grass. 

Ramsey  county,  OtsUund ;  Blue  Earth  county,  and  southwestward  (common).  Lei- 
herg ;  Pembina,  Havard. 

M*  sylvatica,  Torr.  A  Gray.       Drop-seed  Grass. 

Lapham.      North  of  lake  Superior,  Agcusiz.   Probably  throughout  the  state. 

M.  WilldeDOvii,  Trin.        Drop-seed  Grass. 

Through  the  south  part  of  the  state.      Lapham.      Blue  Earth  county,  Leiherg. 

M.  ambisrua,  Torr.*       Drop-seed  Grasf. 

Stony  banks  of  Okaman  lake  (lake  Elyslan),  Waseca  county,  Otiyer. 


•MnHLKNBBBQiA  AKBiouA,  Torr.  Paniclc  dense,  opiciform;  glumes  rather 
unequfU  (the  Inferior  one  shorter),  linear-lanceolate,  very  acute,  l-  or  2-flowered,  very 
hairy  at  the  base  ;  superior  valve  [palet]  with  a  bristle  at  the  tip  equalling  it  in  length, 
a  little  shorter  than  the  glumes  (exclusive  of  the  awns) ;  superior  floret  either  perfect, 
and  then  resembling  the  inferior,  or  rudimentary  and  aristiform.  .  .  .  Culms  caespi- 
tose,  about  m  feet  high,  glabrous ;  leaves  broadly  linear ;  stipules  very  short,  truncate 

IIF 
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BR  AC  H  YEL  YTRUM ,  Beaa  v.        Brachtblytbum. 

B.  aristatum,  Beauv.        Brachyeljtrum. 
Lapham.       Blue  Earth  couuty,  Leiherg. 

I>E YEXJXI A ,  Clarion .    (Included  in  C ALAMAORoariBfQray's  Manual) 
Heed  Bekt-CIrass. 

I>.  Canadensis,  Beauv.        Blue- Joint. 

Common  throaghout  the  « ^ate.  The  principal  grass  of  the  natural  meadows  bor- 
dering streams  In  the  wooded  region  northward,  supplying  an  abundance  of  exeelleDt 
hay  for  the  logging  teams  of  the  pineries. 

I>.  stricta,  Tnn.       Reed  Bent-Grass. 

Throughout  the  state.  Collected  In  Minnesota  by  NicoUet  iWataon) ;  Ramsey  and 
Hennepin  counties,  Oestlund ;  Minneapolis,  Simmons;  Blue  Earth  Oounty,  iXb^ ; 
Emmet  county,  Iowa  (common),  CrcUty  ;  Pembina,  Havard. 

I>.  Lapponica,  Euntb.    (Calamafrrostis  Lapponica,    Trin.,  in  Addenda  of 
Gray's  ManuaL)        ReeU  Bent- Grass, 
liile  Royale,  lake  Superior,  Prof.  T.  C.  Porter;  doubtless  also  in  northern  Minnesota. 

!>•  confinis,  Nutt.        Reed  Bent -Grains. 

Ijapham.      Common  in  Grant  couuty  and  the  Bed  River  valley,  Upham. 

T>,  XuttalUaiia,  Steud.       Reed  Bent-Grass. 

Lapham.      Lake  Wlnnibigoshish,  HoughUm;  Minneapolis,  Kcutube. 

AMI^OPHIL  A,  Host.    (§g  2  and  3,  Galamaorostib,  Gray's  Manwd,) 
Rbbd  Brnt-Grass. 

A.  longrifolia,  Benth.    (C  longrifolta,  Hook.)        Reed  Bent-Grass. 

ThrouKhout  the  state.  Ramsey  county,  Oestlund;  Saint  Paul,  Ktlley;  Minneapolis, 
also  northwestward  (common  on  the  beaches  of  lake  Agassiz),  Upham;  Blue  Eartb 
county,  Leiberg. 

A.  ariiudiiiacea.  Host.    (C.  arenaria,  Roth.)       Sea  Sand-Reed. 

Common  on  southern  beaches  of  lake  Superior,  Whitney;  doubtless  also  on  the 
shore  of  this  lake  in  Minnesota. 

ORYZOPSIS,  Michx.       Mountain  Rice. 

O.  nielanocarpa,  Mubl.        Mountain  Rice. 

Lapham.  Ramsey  county,  Oeatlund;  Minneapolis,  Simmons;  Blue  Earth  county, 
Leiberg. 

O.  asperifolia,  Michx.        Mountain  Rice. 

Throughout  the  stnte,  excepting  perhaps  far  southward.  Lapham,  Steams 
county,  Garrison;  Minneapolis,  Simmons. 

O.  Canadensis,  Torr.        Mountain  Rice. 
Lapham.       Infrequent.       Range  like  the  last. 

and  lacerate  ;  panicle  4  to  6  inches  long,  purplish;  glumes  tapering  to  a  very  acute 
cuspidate  point,  with  a  strong  green  midrib  ;  perianth  clothed  at  the  ^ase  with  wbitisb 
hairs,  which  are  nearly  half  as  long  as  the  valves  ;  valves  nearly  equal ;  awn  a  little 
tortuous,  sometimes  longer  than  the  valve  ;  superior  floret  often  perfect,  and  roatarlng 
its  fruit ;  when  rudimentary,  consisting  of  a  mere  awn,  without  any  valve.  A  remark- 
able species,  with  the  habit  of  M.  glomerata  and  M.  Mexicana.  Torrey  in  Nicollet'* 
Report, 
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STIPA,  L.        Fbathbr-Qra88.    Wbathbb-Gkass. 

S.  Ricliardsonliy  Link.        Richardson's  Feather- Grass. 

North  shore  of  lake  Superior,  and  in  MaDitoba,  Macotm;  doubtless  reaching  into 
Minnesota.       North. 

8.  spartea,^rin.       Porcupine  Gmss. 

Abundant  southwest  ward,  being  the  principal  grass  of  the  prairie  in  some  districts, 
and  extending  undiminished  into  Dalcota ;  common  noith  to  Clay  county  and  east  to 
New  Ulm ;  frequent  northeast  to  the  sources  of  the  Mississippi,  Houghton,  and  to 
Sherburne  and  Anoka  counties,  and  in  the  southeast  part  of  the  state,  Upham.  (See 
American  Naturaliatt  Tol.  xviii,  pp.  929-931.)  The  grain  is  prolonged  below  in  a  stout 
callus  or  base,  needle-like  in  sharpness,  and  above  in  a  long  twisted  awn  ;  both  of 
which  are  minutely  barbed,  so  that,  when  inserted  in  the  wool  of  sheep  or  in  men's 
clothing,  the  seed  works  forward  readily  but  not  backward.  Thus  this  very  appropri- 
ately named  grass  is  a  serious  annoyance  at  the  time  of  maturity  and  falling  of  the 
seed,  which  is  in  July.  Within  a  few  weelcs  later,  these  seeds  are  found  to  have  bored 
Into  the  hard,  dry.  clayey  soil  of  the  prairie  to  a  depth  of  two  or  three  inches,  haying 
been  pushed  er  impelled  in  some  way  by  means  of  the  awn.  Perhaps  this  is  effected 
by  its  lengthening,  while  braced  against  the  herbage  above,  after  it  had  been  con- 
tracted by  partially  coiling  up,  these  changes  being  produced  by  alternations  of  dry- 
ness and  moisture,  as  in  days  of  sunshine  and  dewy  nights ;  or,  as  seems  more  proba- 
ble, it  may  be  that  the  wind,  blowing  upon  the  awn,  flrst  fastens  the  sharp-pointed 
grain  in  the  ground,  and  afterward  slowly  drills  it  downward.  This  was  first  brought 
to  the  notice  of  the  writer  by  Af  r.  7.  3f .  Young,  at  the  Slsseton  Agency,  in  Dakota, 
where,  late  in  August,  scarcely  any  seeds  of  this  grass  remained  on  the  surface  ;  but 
they  were  found  very  plentifully  thus  buried  in  the  ground,  often  only  from  a  half  inch 
to  one  inch  apart.  All  had  penetrated  to  nearly  the  same  depth,  which  was  about  two 
and  a  half  inches  from  the  surface  to  the  point  of  the  seed,  two  thirds  of  this  depth 
being  occupied  by  the  lower  part  of  the  awn. 

ARISTIDA,  L.        Triplb-awnbd  Gram. 

A«  basiramea,  Eofrelmann  *       Triple-awned  Grass. 

Minneapolis  (plentiful  In  the  vicinity  of  the  University,  Jn  the  sward  on  dry  sandy 
land  with  species  of  Bouteloua,  Poa  and  Andropogon,  from  which  it  Is  noticeably  dis- 
tinguished by  its  darker  purplish  color),  Upham;  Saint  Oloud  (plentiful),  Campbell; 
Pipestone  City  and  Luveme,  in  southwestern  Miouesota,  and  near  flock  Kapids,  Lyon 
county,  in  the  northwest  corner  of  Iowa,  Leiberg. 

It  has  also  been  collected  in  Nebraska  by  Ret.  J.  H.  Wibhe,  and  in  Kansas  by  Mr, 
M,  HaU;  and  Mr.  F.  L,  Scribner  and  Prof.  J.  M.  CouUer  report  it  from  Iowa  and  Illi- 
nois. Rev.  J,  ScoU  writes  that  it  occurs  at  Brandon,  Manitoba.  [Nebraska  specimens 
show  a  much  greater  size  (20  inches  high)  and  a  more  branching  habit,  the  culms  becom- 
ing geniculate.  Vaeey.] 


^ARumoA  BASiRAMBA,  Bngclmaun  in  a  letter  to  W.  Upham. — Annual :  culms 
erect,  6  to  16  inches  high,  slender,  much  branched  at  the  base  (some  of  the  branches 
very  short  but  florlferous),  and  with  short  floriferous  branches  enclosed  in  the  upper 
leaf-sheaths :  leaves  comparatively  long  (3  to  S  iochesX  narrowly  linear,  flat,  becoming 
Involute  toward  the  apex,  sparsely  hairy  on  the  margins  below,  the  upper  ones  nearly 
equaling  the  panicle  ;  sheaths  striate,  loose  ;  Ugule  very  short,  truncate  :  panicle  1% 
to  3  Inches  long,  erect,  rather  lax,  its  base  sheathed  by  the  upper  leaf ;  branches  of  the 
panicle  short,  mostly  single,  the  lower  in  twos  or  threes;  glumes  linear,  unequal,  I- 
nerved,  lower  one  4  lines,  upper  one  6  lines  long  including  the  short  brlstlc-Uke  point : 
flowering  glume  nearly  terete,  spotted  with  black,  about  5  lines  long  including  the  short, 
acute  and  hairy  callus ;  middle  awn  about  6  lines  long,  the  lateral  ones  about  4  lines 
long,  spirally  twisted  below  (when  matureX  The  sheathed  flowers  are  somewhat  smaller. 

This  species  was  discovered  last  season  by  Mr.  Warren  Upham,  at  Minneapolis, 
Minn.  The  late  Dr.  Engelmann  suggested  the  name,  in  a  letter,  as  indicative  of  its 
habit,  and  would  have  published  it  If  he  had  lived.    It  is  closely  related  to  A.  dicho- 
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A.  purpurea,  Nutt.*       Triple-awued  Oran. 

Bine  Euth  coaDtj,  and  oommon  westward  t«  Plpe9t«iie  eoantf ,  LeOKrg.      Souib- 

A.  pnrparascens,  Poir.       Triple-awned  Grass. 

Lt9>ham.      Bt.  Croli  eonaty,  WUoanilD,  Sioeiey-       Intrequ«Dt.       aooUi. 

A.  taberculosa,  Nutt.        Tripla-awoed  Qran. 
Lapliain.      Fine  bamoi,  Bt.  Croli  riTer,  Parrv.      Soatb. 

SPAltTINA.  Schreber.       Cobd  or  Mabsh  Qbass. 
S.  cynoanroidea,  Willd.        Fre«h-water  Cord-GnM. 

Abuadaat  throngb  Ihe  wuth  halt  at  Ibe  state  and  Id  the  Bed  rlTer  Taller ;  north  *t 
lake  Huperlar.  Agattiz:  tDaklng  up  tbe  greater  part  of  Ibe  baj  eat  Id  Blonclu.woitbtM 
redder  fallr  bait  an  mueb  aa  Ihe  hay  at  the  uptandi.  Its  hight  1*  uiually  trom  two  to 
four  feet,  but  ocouloaallT  It  Is  elgbt  or  nine  feet.  In  the  flveorsli  eoootles  next  to  tlie 
■oathweit  corner  of  the  state,  because  of  the  scarcity  ol  wood  and  the  hlch  eoit  ol  tbsl 
ur  coal  Cor  fuel,  a  large  proportion  of  the  people  barn  only  hay  dortng  the  whole  yeu. 
For  this  purpose  tbe  eoarae  bay  of  this  species  lithe  only  kind  used.  It  la  mostly  bnmed 
In  ordinary  stoves,  havlnebeen  twisted,  tben  donbled  and  again  twisted,  forming  wlipi 
aboutone  and  abalf  test  long.  The  qaanllty  of  tbisfnel  required  for  a  year's  snpplr  la 
an  ordinary  larm-hoaHe  Is  from  eight  to  twelve  tons. 

BOUTELOUA,  Lagacca.       HusKiT-aKASi.    OraUa-Qrabs. 

B.  olf|rostacliya,Torr.        Moskit-Grau.    Grsina. 


B.  hirsuta,  LafraBca.         Muakit-QraBs.     Gr^ima. 

Ck>minoQ  throuRh  Ibe  south  part  of  tbe  state,  extending  Dortb  to  Hlaneapolis  and 
the  81.  Croix  tlver.  Parrv;  abundant  at  New  Dim  and  In  Eoek  aod  Pipestone  counties. 

This  and  the  precedlug  are  sometimes  called  Buffalo  Grass  In  this  state,  a  name 
whleb  more  properly  belonpi  to  Bucbloe.  Uee  pages  14  and  33  of  Botbroek'i  ittport 
on  (he  BoUmy  of  Wheettr'a  Surveva  tceatof  tht  One  Hundredth  if  erItUan  for  chemical 
analyses  ol  Festucji  ovina  and  tbe  two  foregoing  sped ea  of  Boateloua,  which  with  otben 
of  this  genus  are  commonly  called  Grama  in  the  southwestern  UDlted  States. 

B>  raceniOHa,  La^BCa.     IB.  curtipendula,  Gray.)        Maskit  Grass.     Grama. 
Common  Ibrougb  llie  soulh  part  of  the  stale,  especially  soutbweslward  ;  llkewlai 
In  tbe  Ked  river  valley. 

TOUA.  from  nhlcb  It  diSeis  la  Its  sliorter,  erect  (not  dlcbotomous)  cnlmi.  andmlfl 
much  larger  flowers,  and  especially  In  the  much  longer, spreading,  lateral  awns.  From 
A.  oBAciLiB  It  diners  la  the  shorter  paolcle,  tbe  longer  upper  leaves  witb  sheathnl 
flowers,  and  In  the  flowers  being  twice  ae  large.  From  A.  bahosibsiiia  It  dlBenii 
wanting  tbe  larger  size,  tbe  dlffuiely  branched  habit,  Ibe  mueh  larger  Bowers  wllb  ^ 
lOD-nervedglnmes.  and  the  strong  recurved  middle  awD  of  tbat  species.  Dr.Omrgc 
Vtutv  In  the  BoUtnlfal  OaxtOe,  vol,  li,  p.  76  (May,  IBM). 

*ABtSTi[>A  ruBFDBEA,  Nutt.  Perennial ;  culms  8  to  IB  Inehei  blgb,  itmirie.  erett 
slender,  mostly  glabrous  -.  sheaths  narrow,  acabrons,  eieeedlng  tM  Intemodesh  pUw 
at  tbe  throat ;  leaves  very  narrow,  convolute,  ^  to  10  IndiM  hmg )  pKoleta  itimtK, 
arecl  or  flaeold.  3  to  B  liiclie*  loni;,  loosely  few-flowerBd  ;  glumes  purplish,  llie  iippJf  * 
to  B  llne.4  long,  about  twice  <>xi?t'edlng  the  lower,  and  longer  than  the  flower,  bmitsnd 
shortly  awned:no«er  densely  short-pilose  at  Ihe  pointed  base,  aoabrous  abov»,ellrM 
long,  the  awns  equal  or  nearly  to,  aepatiate  to  tbe  bai»«.i»t,l^Bfc4  1  to  « iMlin !««        , 
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BUCHLOE,  Eofcelm.        Bvytaim  Gbasb. 
B.  dactyloldes,  Eairelm.*        BafFalo  Qraw. 

Abanduit  In  tlie  rlelaltr  oC  tb«  plpratane  qusTry.  at  Plpeitoii«  City,  oommaiielnK 
a  few  rodAnortli  althe  railroad  depot.  &nd  extendi  ag  tbe  wbola  length  ot  tbe  outcrop- 
ping  ledge  ot  roeic  nonbwsrd.  Id  company  with  a  dense  growth  ol  priokly  pear(t>puiitla 
HiMourlsDsts  sod  O.  fragllls):  also  ocoariiog.  at  rars  Interrala,  on  stao;  and  grkiellr 
■oil.  In  Roclf  county,  and  In  LyoD  eoanty.lowa;  (not  lonnd  farther  east ;  perhaps  In 
all  tbese  places  lotroduced  b;  tbs  Indians  In  tbelr  Journeys  from  tbe  western  plains  to 
Uie  Pipestone  quanr -,)  X-cllKrp ,  [Fonnerl;  the  molt  abundant  species  ot  RrattthrouRb- 
ont  Nebnuka,  lately  dlMppearlng.oocordlDg  to  ^uoheu,  who  attributes  Its  dying  out  to 
Increaied  raln-falt.) 

OBAPHEPHORUM,  Dear.        GnAFBKrBOsuu. 

<3r  festucaceum,  Gray.t       Qraphepborum. 

In  Emmet  eounty,  Iowa,  six  miles  south  ot  the  etate  line  (plentUoI  upon  apace  ol 
Bto  or  six  square  rods,  In  edge  ot  lake),  CroUy;  determlDed  by  Pro/.  Ant  Grav;  the  Dnt 
obsertstlan  ot  this  species  In  the  United  States, though  It  abounds  In  the  Saskatchewan 
ret'en  and  extends  Uienee  northward,  and  also  Is  found  In  nortbem  Europe.  DonbUeM 
It  occurs  In  western  and  nortbem  HIaaetoca.  (Botanical  Oaxttu,  vol.  Ix,  p.  ia ;  Feb., 
in4.) 

*BocHi.OB,  Engelmann.  Flowers dlceelous.heteromotpbous. — !taup^ant.  Splkea 
1-atded,  2 -ranked ;  aplkelets  2-  or  3  flowered.  Glumes  %,  i-nerred,  lower  much  amaller. 
Palets  s,  of  equal  lengtb,  longer  than  tba  glumes  ;  lower  one  s-nened,  mueronate  : 
upper  one  2-nerTed.    ttquamnlae  In  pain,  truneuite.  emanilnate.   Stamens  3j  anthers 

linear.    Rudiment  al  an  oyary  tiona. female  plant.    BplKes  l  to  3,  short,  capitate, 

oblique  In  tbe  luTolucrale  sheaths  ot  the  upper  leares  :  splkelets  l-dowered,  crowded, 
upper  floret  aborllTC,  withering.  Olume*  2;  lower  glume  ot  tbe  loirest  «plkelets  1-  to  3- 
uerved,  lauceolate-aubulale,Hltban  herbaceouatlp,arl-or3-eleft,lowersldeadna[e  to 
the  back  of  the  upp4r  glume;  lowerglnmesat  the  other  splkelets  (Internal  as  to  the  head) 
tree,  maeb  smaller,  membranaceoua.  ovule -iBDeeolate.  acute.  I  'Uerred  :  upper  glnmes 
(external^  connate  at  the  base  with  the  tblokeoed  rachls,  at  length  like  a  hard,  woody 
InToluore,  oTata,  nerreleas,  pale.  trIBd  at  the  berbaceoua.  nerred  tip.  Lower  palet  (In* 
temal  as  to  the  head)  sborter,  3-ner>ed,  herboceont,  trleuspldace  ;  upper  polet  shorter, 
I-nerred.  Dqnamulie  as  In  tbe  male  flowera.  Rndimenls  of  the  atamens  s.  minute. 
wary  lenticular,  glabrous.  «ery  short-stlpltate ;  atlgmai  mueb  longer  than  the  1  erect 
terminal  atylea,  plumose  with  almple  hairs,  exaert  Irom  the  apei  of  tbe  flower,  ('ary- 
optb  free,  Included  In  a  horny,  at  lengtb  deetduoua  head,  aublentlcular,  flat  on  the  out- 
side [toward  tbe  lower  palet),  eouTei  on  tba  Inner  side. 

B.  BUjrtuoum,  EagBlmann.  Trans.  A'aint  LoMit  Acad.,  vol,  I,  p.  432,  pi.  12  and  11, 
DeuMly  tufted,  spreading  by  stolons,  forming  broad  matt;  Gulma  3  to  e  Inches  long'; 
OowerlDg  stems  ot  Ihe  male  plant  1  to  8  Inches  long,  glabroos  or  slightly  hairy  ;  leave* 
IWJIncbetleng.H  tolK  lines  wide,  uearly  smooth  ;  sheaths  striate,  glabrous,  strongly 
keardedat  the  throat;  splkesBto  ellnesloDg;  splkelets  alternate  in2  rowa.upper- 
■UNt  abmtlta,  briitle-form.  1  to  s  Unea  long ;  lower  glume  orate -laneeolate,  with  a 
MUtoni  lauila;  upper  glnme  twle*  longer,  orate ;  lower  palet  convex,  i-n erred, 
ipp«r  oae  a-nerred.  two  minute  scales  at  the  margin  and  Inside  of  the  lower  palet  i 
MiBBtM  &  8temi  ot  tbe  female  plant  much  shorter  than  tbe  leaves,  tM  to  i  Inehet 
high;  beailH  3  111  3S  lines  long;  glumes  beocmlng  ligneous  ;  spikes  or  heads  usually  3; 

at  maturity  beooming  ttiK^k.  sitiemely  hard.  Including  tbe  loose  grain. The  eele- 

brated  "buQiilc  grau,"  known  to  hunters  and  trappers  as  one  of  the  most  nutrltlont 
graases.  on  which  for  a  piirt  or  the  year  sutssUt  and  fatten  the  Immense  herds  of  buffalo 
and  tbe  cattle  ol  the  burner  u id  emigrant.    Portemnd  CouUer's  nora  0/  Colorado. 

tesAPHKPBOBDU  FEirruc&CBDK,  Gray.   (Festueaborealls,  Mert.&Koch.   Arundo 

>,  Wind.)   Culm  as  ibiek  ai  a  swan's  quill.  3  to  4  or  more  leet  high  :  leave* 

'*">  loug,  broadly  linear- acuminate,  rough  to  the  touch.    Panlele  a  toot 

ti  alnoal  quite  erect,  as  well  as  the  sabrertlcUlaie  slender  branehee. 


166  TWELFTH  ANHUAL  REPORT. 

DIABBHENA,  Raf.       Diarrhbna. 

D.  Americana,  Beauv.        Diarrhena. 
Sherburne  county,  ZTp/iam.       Rare.      South. 

DACTYLIS,  L.       Orchard  Grass. 

D.  glomerata,  L.        Orchard  Grass, 

Ramsey  county,  OesUund;  Minneapolis,  Simmona;  Maukato,  Le(berg. 

KCBIiEBIA,  Pers.       Ecelbria. 

K.  cristata,  Pers.       Eoeleria. 

Common ,  or  frequent,  throughout  the  state.  [The  most  plen tlf al  species  of  grass  oa 
the  line  of  the  Northern  Pacf  flo  railroad  In  western  Dakota,  Letberg.] 

EATONIA,  Raf.        Eatonia. 

E.  obtusata,  Gray.       Eatonia. 

Minneapolis,  Upham;  Blue  Earth  county,  Leiberg,  [Manitoba,  Ma/cnun.]  Soath 
and  west. 

E.  Pennsylvanica*  Gray.       Eatonia. 

Throughout  the  state,  ezeeptlug  perhaps  northwestward.  Ramsey  county,  UuUund; 
Minneapolis,  Upham;  Blue  Earth  county,  LHberg;  New  (Jim,  Juni,  [North  of  lake 
Superior,  AgassizJ] 

GliYCERIA,  R.  Br.       Manna-Grass. 

G.'  Canadensis,  Trin.        Rattlesnake-Grass. 

Frequent  throughout  the  state,  excepting  far  southward.  St.  Croix  rlyer,  Parry; 
Ramsey  connty,  Oestlund;  Minneapolis,  Simmons,  KoMube. 

G.  elongata,  Trin.        Manna-Grass. 

Minneapolis,  Upham;  Blue  Earth  county,  Leiberg.      Infrequent. 

G.  nervata,  Trin.        Fowl  Meadow-Grass. 
Common  throughout  the  state. 

[G.  pallida,  Trin.,  doubtless  occurs  In  this  state,  but  has  been  overlooked.] 

G.  aquatica.  Smith,  var.  Americana,  Vasey.        Reed  Meadow-Grass. 
Common  throughout  the  state. 

Splkelets  erect,  %  to  %  of  an  loch  long,  scattered  or  subfasclcled,  sessile  or  pedicellate, 
generally  4-flowered.  Glumes  unequal,  convex,  rounded  at  tbe  back,  not  keeled,  the 
outer  one  shorter  than  the  florets,  acute,  entire  at  the  point,  the  middle  nerve  reaching 
beyond  the  point,  so  as  to  form  a  short  arista ;  there  are  besides,  on  each  side,  two  short 
lateral  nerves ;  the  inner  glume  as  long  as  the  whole  splkelet  of  florets,  torn  at  the 
point,  arlstate,  the  middle  nerve  reaching  beyond  the  point ;  there  are  besides  3 
lateral  nerves  reaching  to  the  apex,  and  2  Intermediate  shorter  ones.  Florets  cylm- 
drlcal,  closely  placed,  with  a  tuft  of  white  hairs  at  the  base  of  each  ;  outer  valve  [palet] 
of  the  perianth  Jagged  at  the  point,  shortly  arlstate,  with  7  nerves  reaching  to  the  sum- 
mit ;  the  inner  lanceolate,  the  margin  inflected,  with  2  strong,  green,  ciliated  nerves 
at  the  flexures,  running  out  so  as  to  form  a  blfld  apex;  upper  floret  smaller  than  tbe  rest. 
Hooker*8  Flora  BorealisAm.,  II,  251. — The  Iowa  specimens,  communicated  by  Mr.  B* 
1.  Cratty,  agree  fully  with  this  description,  except  that  the  splkelets  are  not  so  large, 
scarcely  exceeding  %  of  an  Inch  in  length.  Pedicels  of  the  splkelets  rough ;  awns  formed 
by  the  nerves,  espeeUUy  of  the  Rlnmes,  Inconspicuous,  and  sometimes  barely  observ- 
able.  It  gRIfpi  I  to  ^  iMl  Ijdgll  In  water,  at  the  margin  of  lakes .    Arthur  1  o  ConMbu- 
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G.  fluitans,  R.  Br.       Manoa-GraM. 
Common,  or  frequent,  throughout  the  state. 

POA,  L.       MsADOw- Grass.     Spbab-Gbabs. 

P.  annua,  L.       Low  Spear-Grara. 

Throughout  the  state,  excepting  perhaps  far  southward,  but  infrequent.  Minne- 
apolis, Kaamibe;  Blue  Earth  county,  LHberg, 

P.  oompressa,  L.        Wire-Grass. 

Throughout  the  state,  but  Infrequent.  Parry,  Lapham,  Barosey  county,  Out- 
htnd;  Blue  Earth  county.  Leiberg;  Pembina,  CMcHering,  Havard. 

P.a]pina,L.       Spear-Grass. 

Isle  Boyale,  and  north  shore  of  lake  Superior,  Loring,  Porter ,  Maeoun;  doubtless 
also  in  Minnesota.      North. 

P.  csesia,  Smith.       Spear-Grass, 

Throughout  the  state .  North  shore  of  lake  Superior,  Junl;  Blue  Karth  county,  LH- 
bera;  Emmet  county,  Iowa,  CraUy, 

P.  caesia,  Smith,  var.  strictior,  Gray.       Spear-Graas. 
Isle  Boyale,  Whitney;  Bed  river,  Dawon^  Maeoun,      North. 

P.  serotina,  Ehrh.        False  Red-top.     Fowl  Meadow-Grass. 
Common  throughout  the  state. 

P.  pratensiSy  L.        Green  or  Common  Meadow-Grass.    Kentucky  Blue- 

Grass.    Jane  Grass. 

Common  throughout  the  state;  taking  the  place  of  the  original  prairie  grasses  in 
southwestern  Minnesota,  Juni,  [In  Nebraska  not  native,  but  spreading  westward, 
Auohey.] 

P.  sylvesiris.  Gray.       Spear-Grass. 

Lapham,      Pembina,  Havard.      Bare.       South  and  west. 
[P.  debilis,  Torr.,  probably  occurs  in  this  state.] 

P.  alsodes,  Gray.       Spear-Grass. 

Saint  Paul,  KeUey;  Bed  river  valley,  at  Pembina,  Chiekerlng,  Infrequent.  South 
and  west. 

£RAGROSTI8,Beaav.       Ebageostis. 

JB.  reptanSy  Nees.       Rragrostis. 

Through  the  south  partof  the  state.  Lapham.  Goodhue  county,  OesUund;  Blue 
Earth  couuty,  Leiberg, 

JB.  poadoides,  Beauv.,  var.  megrastachya.  Gray.       Eraflrrostis. 

Abundant,  in  door-yards  and  by  road -sides,  through  the  south  half  of  the  state ; 
common  north  at  least  to  Crow  Wing,  Todd  and  Qrant  counties,  and  in  the  Bed  river 
valley,  Upham,  It  was  found  by  Oeyer  in  1889  on  sandy  plains  in  the  valley  of  the 
Bheyenne  river,  Dakota,  and  is  quite  probably  indigenous  in  this  region. 

E,piU>sa,  Beaav.       Eragrostis, 

Blue  Earth  county,  Ltiberg;  Minneapolis  (distinct  from  E.  Purshli),  Upham.  In- 
fraquent.      South. 

£•  Frankii,  Meyer.        Frank's  Eragrostis. 
Hastings,  Dakota  county,  OesUund.      Southeast 

E.  ParBhli,  Schrader.        Piirsh's  Eragrostis. 

Becoming  abundant  by  road-sides  and  in  waste  places,  Bamsey  county,  Minneapolis, 
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E.  capillarls,  Neea.       Eragroati*. 

Laplxam        MlnneftpolU,  Kiuntbe.      lutreqaeut.      BoBth. 
E.  pecttuAcea,  Graj.        EngrtwtJB. 

Lapham.       Hlnneapolla,  5<mmon«.      Booth. 

E.  pectluacea,  Gray,  var.  spectabllla,  Qnj.        Eraffroatii. 
HlDnenpolli  (Hrer  blutl  near  tbe  UnlTenltir).  OetUund,  Uphom.      Booth. 

FESTUCA,  L.        FBecDB-GRA89. 

F.  tenella,  Willd.       Slender  FMcue-Onui. 

Through  ibeiouth halt ot  the  state.  Lapham,  HlnneapolU,  8tmmoM,(tbiin- 
danton  saDdjp  laod  east  ot  the  UolversItT}  Upliam. 

F.  ovina,  L.       Sheep's  Ppkub. 

FreqaeDttbroDiboutlhe  state,  eioeptliiR  perhaps  tar  soothwanL 
F.  rubra,  L.  (F.  OTina,  L..  tot.  rubra.  Gray.)       Red  Pescoe. 

Lake  Superior.  Dr.  RabMnt,  and  aorthward,  Grafs  Uamutl;  probablj  In  oDrttaem 
HInneaota. 

[F.  durluacuU,  L,  (F.  ovioa,  L.,  var.  dorloteula,  Orsylt  shoold  alio  be  IcMked  1« 
northward.] 

F.  tUuior,  L.     (iQcludiDK  F.  pratenait,  HudaoD.)        TaUtror  Ueadow  Fttem. 
Ulnneapolh.  old  slate  tarm  close  soutbeaat  from  DnlTerstty,  OssUimd.'     Infre- 

F.  uiitans,  %^illd.        Nodding  Fescue. 

Throughoot  the  state,  eieeptlnK  perhaps  tar  northward,  but  Infrequeat.  Lake  Wli- 
nlblgi)9blsli,  Houghlon;  lake  Mlnnetonka,  OesUunA  Blue  Karth  conntj,  LtOirTK 
Emmet  cuunlj.  Iowa  (rare),  Cralty. 

BKOMUS,  L.       Bromk-Gram. 


OccABionsl  In  wbeat-Sems,  mostly  sou  tli  east  ward.   A  lery  uDweleame  ImmlgraDt. 
Pieiitltnl  In  Houston  oounly,  especially  In 
Ing  land,  J.  S. Harris;  frequent,  but  not 
county  and  at  Minneapolis.  Upliam. 


Upright  Chns. 
HiDiieapolls.  KoKtulic.       Infrnquent. 

B.  Kitliiill.  Gray.        Wild  Chess. 

('rummoD.  or  trequent.  throughoot  the  state,  eioeptlng  perhaps  nortbeaatward. 
B.  clliatiia,  L.        Wild  Chess. 

Conimnn,  or  trequent.  throughout  the  state. 
B.  ciliatuN,  L..  var.  pni^ana.  Gray,        Wild  Qam. 

Mloneapolls,  Vpham.      Probabljei 

PHKAGMITES,  Trio.        R«ii. 

P.  comiiiunis.Trio.       Reed.  i^^^^^^^P^ 

" — iimi  riifii  i| I  lull Hi<i«iirpHiii1niimil|W,thirtTii*~'*'r'''''"*"~tfii 

ot  — -uilak*  aii4  Um  htlM  ot  the  VixxU.  Doiown- 
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SCHEDONNARDUS,  Steadel.*       Sohedonkardub. 

S.  TexaDiis,  Stead.  (LepturuB  paniculatus,  Nutt)       Schedonnardus. 

Bocky  hills.  Mound  township,  Roolc  county,  IjHbera .    [Upper  Missouri  river,  Oeyer,] 
Rare.      Southwest. 

liOLIUM,  L.        Dabnsl.    Rat-Gbasb. 

L.  iemuUntumy  L.         Bearded  Darnel. 

Mankato  (plentiful  about  the  elevator  of  the  St.  Paul  &  Sioux  City  railroad),  Leiherg. 

AGROPYRXJM,  Beauv.  (Tkiticum,  L.,  in  part.)       Wheat-Grabs. 

A.  repens,  BeauT.  (T.  repens,  L.)        Couch-,  Quitch-,  Quick-,  or  Witch- 
Grass. 

Frequent,  or  commou,  throughout  the  state,  but  rarely  so  plentiful  as  to  be  trouble- 
some. (Specimens  which  must  be  referred  to  this  species,  as  decided  by  Mr.  Sereno 
Watson^  were  found  at  Minneapolis  on  the  embankment  of  the  railroad  about  an  eighth 
of  a  mile  northwest  from  the  University  and  close  west  of  Tuttle's  brook,  haviuga  very 
narrow  and  long  spike  of  many  spikelets,  awnless.  as  long  or  half  as  long  as  the  Joints 
of  the  rhachis,  3-flowered,  with  a  rudiment  of  a  fourth  flower,  often  the  lowest  or  the 
middle  flower  not  ripening  its  grain,  and  having  in  some  instances  no  running  root- 
stoclcs.  The  typical  T.  repens  occurs  near  by,  and  also  forms  which  seem  to  be  inter- 
mediate in  respect  to  both  the  character  of  the  spikes  and  the  presence  of  rootstocks. 
Vpham.) 

A.  dasystachyum,  Vasej'.  (T.  dasystachyum,  Gray.)       Wheat-Gras-. 
North  shore  of  lake  Superior,  AgoMiz;  doubtless  also  in  northern  Minnesota. 

A.  violaceam,  Vasey.    (T.  violaceum,  Homemann.)       Wheat-Grass. 

Throughout  the  state,  but  rarer  than  the  next.  Pembina.  Havard;  in  openings  of 
woods,  on  sandy  modified  drift,  at  the  northwest  side  of  Mille  Lacs.  Vpham\  Ramsey 
county,  OesUund;  Emmet  county,  Iowa,  Craiiy, 

A.  caninum,  Rceai.  &  Schultes.    (T.  caninum,  L.)        Wheat-Grass. 

Frequent  throughout  the  state,  excepting  perhaps  far  southward.  Pembina,  Hav- 
ardi  Minneapolis,  rirtnina,  Vv^am;  Blue  Earth  county,  JAihtn)'^  New  Ulm,  J\^ni.  [Be- 
tireen  the  James  and  Red  rivers,  Dakota.  (Jeyer.J 

HORDEUM.  L.        Barley. 

»  J  ubatum ,  L.       Squirrel-tail  Grass. 
«^mmon,  or  frequent,  throughout  the  state. 
^•^^«*Wum,  Nutt.    (H.pratense.  Gray's  lfa«ua^)        Barley-Grass. 
**•  Karth  county.  JieiJbera.      Rare.      South. 

^*2^YMUS,  L.       Lyme  Grass.    Wild  Rye. 

*  ._  **irtnlcu8,  L.       Wild  Rye. 

"••nt  throughout  the  state ;  less  common  than  the  next. 

lensto,  L.       Nodding  Wild  Rye. 

**»>«glioat  the  state.  ^j  ^Ue 

^Hi,  Steudel.   Spikelef  one;"^^^"^J^IXm\'«eS  in  an  excava- 
■ir  tfcirtila  of  the  paniculate  spikes,  and  P»'^;y^J^"'unequal,  the  longer 
^^Imste  and  distant;  outer  Kl"'?^"  »^"^*"^^^^^^^ 
«U  tfmne.  which  is  llnear-acuminate.  and  thicKis 
»•   Vemey^eGraeeeeof^S. 
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E.  CanadensiB,  L.,  yv.  glaucifollus.  Gray.       NoddiDR  Wild  Rye. 

Tbraugbout  the  sCste.   Lake  ol  the  Woods  (UDdr  BboreX  CaiMon;  Hwttn  tomtr, 
»Dd  Emmet  count;,  laws,  Oraltv. 
E.  SibirlcuH,  L.       Wild  R;e. 

RedrlTerT&ILe;,  at  ?cmbln».  Havari.      Norib. 
E.  stiiatiu,  Willd.        Wild  Rye. 

ThrouKbout  tbe  itaie.   Ht.  Croli  rlTsr,  Hotwhlon;  BkmMT  oouQty,  Ontlund,'  Mlua- 
apolli,  Slmmoru;  BlueButbeouDtj,  I>elb«r9;  Neo  Ulm,  J^un^UMtlDcouDtjCplaDtlAiU, 
Crattu.   1.Laka  Superior,  WhUnev;  Uanltoba,  Jf  ocoun.] 
E.  striatus,  Willd.,  var.  vlllosiu,  Qiay.        Wild  Rye. 

Also  tbroujibout  tbe  et&te.   Pemblns,  Bavord;  l*ke  Hlnnetonka,  BobtrU;  Blot 
Eftrtb  county  (frequent),  I>elbert7- 

E.  mollis,  Trin.        Wild  Rye. 

Lake  Hbores  [prob&mj  lake  Superiorl,  HlbtieMla,  Wood's  CloMt-Book.   [.NMtHol 
l»ke  Superior,  ^poarts.] 

E.  Sitaaion,  Ikhaltes.*       Wild  Rye. 

Prom  Dortbem  HlDDeaots  to  Teios  and  west  to  CalUomla,  Walton;  Blue  Euth 
couDtT  and  westward,  Letberg.      WesL 

ASPBELLA,  WiUd.  (Qymkdstichou,  Scbieb.)  BoTTLK-BBun 

Grab*. 

A.  Hystrix,  Willd.  (G.  Hyatrii,  Scbreb.)        BoUle-bnuh  Gnus. 
Common,  or  Irequent,  tbrougbouC  tbe  itaie. 

D ANTHONI A,  DC.        WrLi>  Oat-Grabs. 
D.  splcata,  Beauv.        Wild  Oat-Grass. 


AVENA,  L.       Oat. 
A.fatiia.  L.t         Wild  Oat». 

Bamaey  county  (new  state  [arm  and  Hdjatalng  land,  growing  In  grala-BcIdtindoD 
waste  ground,  apparently  naturalized  and  spreadlUK).  Oeeliund.  EiunslvelT  nstutii- 
iced  In  Calllornia:  also  found  In  Texn  and  Wlioonjln,  In  the  latlerslate  betoaliii 
very  troublesome  In  oat-fleld;,  Vasey;  but  not  jtt  reported  (lo  far  as  If  nown  M  tbi 
wrilerl  In  olber  portions  of  iba  United  States  east  of  tbe  Rocky  niauntalni.  ItiMedi 
ripi-u  early  and  mostly  fall  before  barvest,  tendering  Its  extennlnalion  more  dlOlciiH. 
II  Is  BuppoAed  to  be  tbe  original  of  tbe  cultivated  oat  (A  latloa.  L,). 

•Eltjio*  SiiANioN,  aehultes.  Culms  l  Inches  lo  J  feel  high,  tufted,  »ni!  wlUUw 
leaves  and  sheaths  glabrous  or  sniiinwbat  pubescent  or  aeabrous;  spike  erect,  I  'o) 
Inches  long,  squnrrose  with  Its  long  recurved  awns.  Jointed  and  fnglle  at  msturlly: 
splkelels  In  pairs,  2-  to  6-flowercd,  smooth  or  puberulent:  glumes  eDtlre  or  imtOj 
parted  to  the  base  and  tbe  segments  unequally  2-cleri.  the  dlvlsloniloBg-awaeddW* 
Inehes);  flowers  3  lines  long,  the  awn  of  the  lower  palel  equaling  tbal  ol  tb»  (IvxiES. 
with  ollen  B.  subsidiary  awn  or  tooth  on  each  aide  al  the  apex  ot  the  palet-  Anrj 
Tarlahle  grass.    Wolson's  Rep.  In  Sbio'iEzpl.  of  the  Fortua  ParMO. 

i  Aticna  falaa,  L.     An  ereot  annual,  1  or  S  feet  M|b,  saoMb  »uW*^^'^ 
nodes,  wllh  flat  sllshtly  sc^Uroos  leaves  and  loo-ie  BhcMhfl  :  panlcU  Sto  V'*-"^"^ 
the  (ew-Howered  rays  spreading  erjually  ;  splkelsis  Sibant  an  lnc\i  '''°*'"'' Tuiao 
pointed  Rlumes  longei  Uud  (ba  floraw.  Oftea  purplUh  Ml  baia  :  Io«i*i;a^'^''^^^m,i 
■        -        --^---.     -  --    tawBhalm,  w\o*'*,'''^rfa* 


SMitUL  T.  a  FoKier 


>. 


BeuiT.  (AuLA«  L^  »  put) 
.  (A.  cKapkbom.  L) 


ity,  lAtery. 


-  U 


L>. 


iBtUi 


OiLt-O 


TmnOmi-G^ 


HIEROCHIiOA,  Gmeim.       Holt  G 

L  lM»remlis,  Bonn,  and  Scfanltei.       TaaillA  or 
ortreq 


PHALABIS,  L. 

OrcirioiiiTly  a4TeBtlT« 


WaterriQe,  Le 


P.  atfondmaoea. 


[MUiu 


L.       Reed  CuwiT^n 
freqaest,  Uuwcboat  tk«  state. 

efljtsam,  L.,  piobably  oeean  la  ttds  state,  ImH  has  beea  OTerlooked.; 


BECKMAXNIA,  Host        BscKMAjniiA.    Bickxass^  G&jlss. 

B.  cmesefamiis.  Host*       Beckmami's  Gran. 

Pipestone  qaany  (srowiac  ia  the  boUowt  <tf  the  roek,  vbare  vatar 
,  I<efl>erg.    [James  rlTer.  Dakota,  Gt^tr;  aad  aorth  to  the 
Bear  lake,  ITatson.] 


Host.   PAOleleneeBMise.eontiaetod.  Spikeletseoaipreswd,2-tlow- 

floret  aaaaortive  radimeaL  GlasMsS,  obovate,  eoaipreased-boatshap<d, 

e^oal,  a  little  slioiter  tliaa  tlie  flower,  pointless.    PaMs  membraaoas, 

.re,  acatlth.  ■acroaate,  S-aerred,  the  upper  l>aerred,  bifid.    Sta- 

with  elongated  ptasMoa  s4ls«as.   Scales  S,  bifld,  slabroas.    Grata 

^— A  eoarse  perennial  aquatic. 

^BosL   Calms  stoat,  I  to  s^  feet  Mgh.  erect  from  an  ascendinc 

'  Sl*l>raos :  Ucales  eloagated ;  leares  linear,  4  to  8  iockes  loaic 

acute,  scabrous ;  panicle  4  to  IS  inckes  long,  eiect,  strict,  se- 

kraaciilets  densely  flowered  trom  Che  base,  glabroas;  splkclets 

la  two  rows,  nearly  orhicalar.  i^^  lines  in  diameter,  the 

.•m BlBBte,  stipitaie.  Joae  to  September.  Watmm'$  fi<p.  ta  ^iaa's 
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PANICUM,  L.        Pakic-Graw. 
P.  fflabrunt,  Gaadis.       Smooth  Fingtr-Grtut. 

HlnneftpolU  (plentUul),  Slmmotu,  Upham;  Blua  Euth  coantj,  titiberg. 
P.  sanguinale.  L.       Common  Crab-  or  Fingtr-Oratt. 

Mlnoeapolls,  Ktatiibe^  Blue  Eartb  count;,  I>ib«r(r. 
P.  Bgrostoides,  Spreng.        Pauic-GraBi. 

Lapham.       Kanuej  anil  Benneiiln  countlai,  Oatbma.      Soatb, 
P.  caplllare,  L.        Old-niteh  Gnus. 

Cammon  tlirouKhoDl  tlie  iMte.  Lata  la  uitumD  "the  spreullDg  paoiele  Ij  tiMj 
broken  dD  and  blovn  about  br  tbe  wlod." 

P.autumnale.  Boac        Ponic-Qraaa, 

Lapham.      New  ULm,  Juni.      Bare.      Sautb. 
P.  virgratimii  L.       PaniC'Grau. 

Abuudant  Mutboeatward  ftod  In  tbe  Bed  rlfar  vatley:  (reqaent  MatheutwanL 
"  Sowbere  m>  luiuriaet  as  Dear  the  upper  Dei  Holaei  tlrer  aed  Bplrlt  lake,"  0«fir, 

P.  latirollam,  L,        Paaic-Gragt. 

Tbrougb  the  lontb  half  of  tbe  iiate,  but  lalreqaent.  Hlnneiota  riTer,  Purrv;  BIw 
Eartb  county,  Letbtrg^  Minneapolis.  <!l(mmoni;  Anoka  county,  etc,  Vphan. 

[P.  clandestlDum,  L.,  probably  also  occurs  la  tbU  state.] 
P.  xanthophysnin,  Gra;.        Panic-Grass. 

Tlirougbout  tlie  state.     HInneapalls,  Kamxibt;  Steele  and  Isanti  enuntlei,  EJphO*. 
lUaultolia,  Uaroun;  also  In  tbe  catalogues  at  Wlseacsln,  lowaaud  Nebraska.] 
P.  cousanguiueum,  Kantb,  var.  latifolium,  Tasej,  ined.'       P^o- 
Graas 

NewslHtefarni,  Ramsey  county,  Ooftlaad.  Probably  Irequent;  reseniblluK  I*.  isDtb«- 
physum.  so  that  perhaps  some  ot  the  references  under  that  species  beloug  Instead  to  ibU. 

P.  paiicifloriim.  Ell.         Panic-Grass. 

ThrouKboul  the  state,  eiceptliig  perhaps  northeastward.   Bed  rirer  (swampy  pnJ- 
Tle),I>aiV8«i;KiLin»ey  county,  Oftltaul;  Minneapolis,  (Jpham;  Blue  Kaitb  cOUnEr.  Le(- 
herg;  Emmet  county,  Iowa  (commonj,  Craitv. 
P.  clicltotomum,  L.        Panic-Gra^s. 

Common,  or  rii^quent,  tbrougbout  tbe  stale.  [Speclroeus  oollected  In  early  snmnier 
by  Mr.  OfsOund  on  the  new  state  farm,  Ramsey  county,  are  reiarded  by  Dr.  Vattftl 
representing  the  typical  term  of  this  species.  It  occurs  InLermln glad  irlth  other grsswi 
on  lowlands  :  mainly  smooth  i  culms  slender,  114  leet  high;  panicle  long-pedunelfl-] 
P.  dichotuiniim,  L„  var.  pubescens,  Vaaey,  ined.  (P.  pnbescens,  Uni.| 
Paaic-Grass. 

BamsBy»ndHenneplncountles(UBnallyaboutarootblgh,boeon!logmuehbr»nch«Jl 
Ocstlund,  Upliam;  prebably  the  more  oommon  form  ol  the  species  In  this  state,  ow 
JkfanualBbaracterlzes It  ai-'aabanT-halryaodlargei-flowered variety."  '*'"'?™*J 
leaty,  1  to  i  reet  btgh ;  le»TW  and  ttkMUu  dMldedlf  PoImmcU  or  viaouL  i^ani 
Dr.  ■r.irfiu.  Sept,*),  IKBl.] 
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[Two  others  of  the  fonns  included  under  P.  dicbotomum  In  Gray's  Manual,  but  sep- 
arate(^from  It  by  appendix  of  Chapman's  Flora  of  the  Southern  StatM^  with  the  descrip- 
tions here  quoted,  are  recognized  by  Dr.  Vasey  (Oraeaea  of  U.  S.)  as  distinct  species, 
namely,  P.  laxiflobum.  Lam.  (culms  tufted,  smooth,  6  to  12  inches  high ;  leaves  lance- 
olate, acuminate,  dilate,  mostly  pale  yellowish-Rreen,  2  to  8  Inches  long,  the  villous 
sheaths  shorter  than  the  internodes ;  panicle  difEuse,  plumose-bearded,  rather  few- 
flowered  ;  splkelets  scattered,  oval,  densely  pubescent,  the  upper  glume  7-nerved;  neu- 
tral flower  bipaleaeeous ;  fertile  flower  acute  :  on  dry  sandy  ground),  and  P.  bamul- 
08UM,  Mlchx.,  in  part  (low,  6  to  8  inches  high,  tufted,  very  smooth  and  shining ;  culm 
mostly  purple ;  leaves  linear ;  panicle  iVi  to  2  inches  long,  diffusely  brauched,  many- 
flowered:  splkelets  minute,  purple,  very  smooth,  the  upper  glume  and  neutral  palet 
6-neryed  :  in  sandy  woodlands) ;  both  of  which  are  common  in  the  eastern  states,  but 
have  not  yet  beeu  observed  so  far  northwestward  as  Minnesota.] 

P.  depauperatum,  Mahl.       PaDic-Grass. 

Throughout  the  state.      Lapham,      Blue  Earth  county,  Leibero:  Emmet  county, 
Iowa,  Cratty,   [Lake  Superior,  Whitney:  Manitoba,  Maeowi] 

P.  Crus-gaUif  L.        Bamyard^Graaa, 
Ck>mmon  throughout  the  state. 

P.  Crus-galli,  L.,  var.  hispidum,  Gray.       Cockspor  Grass. 

Bock  and  Pipestone  counties,  etc.  (frequently  seen  attaining  a  very  rank  growth 
beside  roads  where  they  cross  creeks  or  boggy  land,  apparently  indigenous),  Leiherg. 

SET  ARIA,  Beauv.       Bristly  Fox-tail  Grass. 

5.  verticillatat  Beauv.        BrUUy  Fox-tail  Grass, 
Maokato,  Letherfj.      Bare. 

5.  glauea,  Beauv.        *' Pigeon-Grass,'*    Foxtail. 

Common,  often  abundant,  throughout  the  state. 
S.  tnridis,  Beauv.        *' Pigeon-Grass,''  Green  Foxtail,    Bottle-Grass, 

Also  common,  or  abundant.  In  cultivated  ground,  with  the  last. 
S.  Italiea,  Kunth.       Millet.    Bengal-Grass. 

Becoming  a  bad  weed  in  flax-flelds  in  the  southern  part  of  the  state,  Leiherg;  New 
TJlm,  Juni. 

CENCHRUS.L.        Hbdgbhoq-Grass.    Bur-Grass. 
C.  tribuloides,  L.       «•  Sand-bur."    HedgehoR-Grass.    Bur-Grass. 

Common,  or  frequent,  in  sandy  lands  along  the  Mississippi  and  Minnesota  rivers. 
(Oeearionally  attaeked  by  smut,  as  at  Minneapolis  In  1884.) 

ANDROPOGOK,  L.       Bbard-Grass. 
A.  ftircatus,  Muhl.        •«  Blue- Joint."    Beard-Grass.    Forked  Spike. 

Common,  or  abundant.  thm««iinnt  the  oralrie  region  of  the  state :  extending  north- 
east  at  least  to  Crow  WIur  coSi tf  JrnjSm  IS^^^^^  lake  of  the  Woods,  Dau>eon.  Highly 
l!lSZfr^:J^V^^'^^^^^  caned  "Blue-Jomt."  a  name  which 

A  ^r^l  ^yeiixia  CanadensU. 

^^^^?:^'^-         Beard-Grass.    Broom-Grass. 
0«»inon.  with  same  range  as  the  last. 
CHBrsopoooi^    Trin*       Chrtsofogon.    Bbard-Grass. 

O.  iintang,  Benth.  rSo.^u  .    .  arav  )       Indian  Grass.    Wood-Grass. 

Ctommon  ^♦K  ^^^'TB'ham  nutans,  Gray.j        auu™ 

— S!"  ""  '•"'•  "^^ire  M  the  two  last ;  making  good  hay. 
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EQUISETACE^.        Hobsbtail  Family.     ■ 

EQITISETUAI,  L.        Bokbbtail.    8coquko-Rdsh. 
[E.  TelmMela,  Kbrh.,  prob»blToeGiiMlDChli(Utenonliof  Iftk«  Saperlar.J 
E.  arveiise,L.       CommoD  Honetail. 

CominoD  ibrougbont  tbe  stata. 
E.  prateiise,  Ehrb.        Meadow  Hnrtetail. 

Tbrouibout  tb«  Btate,  aicepllng  perbsps  l&r  Mutliward.   Uonison  couatr.  VjHiam; 
Htekrna  coanty.  Campbell;  Balnt  Paul.  KtlUv- 

E.  BylTaticum,  L.       Wood  Honetail 

Tbiaoghout  tbeit&ts:  aammoDDortbwkrd.but  InlreqaeDttsrsoathward. 

[E.  paluBtre,  L.,  will  probkblr  be  found  In  tba  nortb  put  ot  tbe  stata.] 
E.  limoBtun,  L.       Swamp  Horaetail. 

Oommon,  or  Iraqueat,  tbrougbout  tha  it&te. 
E.  tfevlKatam,  Braati.        Honetail. 

Hlnneapolls,  SimmoTU,  Upham;    Bed  riTcr,  near  Saint  Ylneent,  DaWMn,  Soit, 
South  BDd  west. 

E.  lilemale,  L.       ScooriDfr-RuBh.    SbaTe-GrasB. 

Common  tbrougbout  the  state ;   Terj  abundant  aloni  the  bauks  ot  tbe  MlaMNts 
rlTor.  PatT]/. 

E.  variegatum,  Schleicher.       Horsetail. 

ThroiiEhoullbe  state,  eieeptlog  perhaps  tar  southward.   Near  the  UlaslaalpplHnt, 
Anoka  county,  Vpltam;  Hlnneapolli,  Sfmmona.      lutrequent. 
E.  scirpoldes,  Michi.       Eotsetail. 

Range  like  tbe  last,  also  IntrequeuL        Lapliam.      Deep  waod9,  St.  Croli  rtnr, 


POLYPODIUM,  L.       PoLYPODr. 
P.  Tulgare,  L.       Common  Polypody. 

Abundaol,  or  common,  through  tbe  nortb  halt  ot  Ibe  state  ;  frequent  soalbiul' 
ward,  on  the  rocky  hluSn  of  tbe  St.  Croix.  Mississippi  and  Minnesota  rlTeTs.snd  their 
tributaries ;  rare  soul b westward. 

ADIANTUM,  L.        Maidenhair. 
A.  pedatnni,  L.       Americao  Maidenhair. 


Frequeni.  In  many  places  commou  or  abundant,  (brooghout  tbe  stale. 

PTERIS,  L.       Bbaxb  ot  Ba^OKWi. 
P.  aqullina,  L.       Common  Brake.    Bracken.    Eagle  Fern. 


JH  paulolp,  wlIli,BDmettine>i,ODe  to  three  pairs  o 
IB  tenalnal  tbrae.   ^rtllaaplkelBliwttb  tbe  lowi-rgluu 

d«in>e<).   Falel  n 
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CHEI L  ANTHES,  S ..  artz.       Lip-Fbrn. 

C.  lanuginosa,  Nutt.        Lip- Fern. 

Lapham,  Mi8»  Catheart.      Palls  of  the  St.  Orolx,  Parry.       Bare. 

PELL^A,  Link.        Cliff-Brakb. 

P.  gracilis.  Hook.        Slender  Cliff-Brake. 

Throughout  the  state,  but  rare.    Blue  Earth  river,  and  head  of  lake  St.  Croix, 
Parry;  Saint  Paul  (rare),  iliM  Catheart;  olifEs  forming  the  right  bank  of  the  Missis- 
sippi in  Minneapolis,  also  at  Minneopa  falls,  Blue  Barth  county,  Leiberg;  lake  Pepin,. 
Miss  Manning;  Martin  county,  and  Bmmet  county,  Iowa  (rare),  Cratty. 

P.  atropnrpurea,  Link.       Clayton's  Cliff-Brake. 

Throughout  the  state,  but  infrequent.  Stillwater,  Miss  Field;  Saint  Paul,  Miss 
Catheart;  Hastings,  Oestlund;  lake  Pepin,  Miss  Manning;  Blue  Barth  county,  Ldherg. 

CBYPTOGBAMME,  R.    Br.      (Alloborus,  Bemhardi,  in  part.) 
Rock-Brakb. 

€•  acrostichoides,  R.    Br.  (Alloeorus  acrostichoides,  Spren^el.)       Rock- 
Brake. 

Hie  Royale,  lake  Superior,  thence  westward  and  northward,  Gray's  Manual;  doubt- 
less in  Minnesota. 

ASPIiENIUM,  L.        Splbbnwort. 

A.  Trichomanes,  L.       Maidenhair  Spleenwort.    Dwatf  Spleenwort. 

Burnt  Portage,  Dawson  road,  near  the  northern  boundary  of  Minnesota,  Mac(mn; 
Taylor's  Falls,  Af  Cm  Catheart;  Lake  City,  Mrs,  Ray.  Throughout  the  state,  but  infre- 
quent. 

A.  ebeneuniy  Ait.       Ebony  Spleenwort. 

Taylor's  Falls,  If  its  Catheart.      Bare.       [Nebraska,  Aughey.] 

[A.  Ruta-muraria,  L.,  and  A.  angustifolium,  Michx.,  should  be  looked  for  in  this 

state.] 

A.  thelypteroideSy  Michx.        Silvery  Spleenwort. 

St.  Croix  riTor,  Parry;  Stillwater,  Miss  Field;  lake  Pepin,  Miss  Manning;  Blue 
Barth  county,  Leiberg.      Bast. 

A.  Filix-fcemina,  Bemh.       Lady-Fern. 

Common  (having  diverse  forms,  bat  probably  not  permanent  varieties)  in  woodlands 
throughout  the  state. 

CAMPTOSORUS,  Link.       Walking-Lbaf.    Walking-Fern. 

C.  rhiJEOphyllns,  Link.       Walking-L  af.    Walking-Fern. 

Throughout  the  state,  but  rare.      Bocks,  upper  Mississippi  river,  Geyitr;  falls  of 
St.  Croix,  Porry;  Taylor's  Falls  and  Duluth,  Miss  Catheart;  Stillwater,  MUs  Field; 
Wlfig,  OstOmidg   lake  Pepin,  Miss  Mcmning.    TManitoba,  Maeoun;  Nebraska, 
0 


.<'!--.  - 


tlSmOOl^TBRIS ^  F6e.       Bsbch-Fbrn. 

»90ljlM>di<ride8,  F6e.       Common  Beech-Fern. 

nmdmat  north  of  lake  Superior,  Roberts;  extending  south  to  the  St.  Croix  river, 

t$;  TlBsrlor^  Falls  (plentiful).  Miss  Catheart.     [Sfanitoba,  Maeoun;  Neuraska, 


P.1 
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W.  IlvenalB,  R.  Br.       Snaty  Woodiik. 

ThrouiboQt  the  st&te,  •xceptlDg  [u  lontiiwjtTil.  NoTtb  of iftke  Bapeilor  (abnodtBtV 
^berta;  lake  of  tba  Woods,  Da^eum;  Tftjlor's  Fftlli  And  Dolutb  (eommon),  MUt  Caa- 
eart,3t<«  Field,- Btearagooaatr,  ifn.  Btabddl;  □pperHlnnasoUrlTer,  Parry;  Bwl- 
wood  F»11i,  JW<u  Butler.  '  1.  dwUf  lonn.  one  to  Cbree  laebei  blib,  yet  tniltlng  (radj, 
waiaommanlnlbBclettaattberoGkaan  tbeauminltotCMltoD'aPe»lc."  Robcrtt. 

(W.  bjperborea,  R.Br.,  toundbyPro/.  if  aeounoDthanortbabore  otiAke  SapeilH. 
ahould  be  looked  tor  Is  oorlbani  Hlaneaota.  It  la  nearly  related  to  W.  tlvenal*,  bat  b 
teuderer  In  Ita  texture,  moch  Iom  obaUr,  and  nafrowar  In  outline,  with  ahoitoi,  mora 
obtusa,  and  leas  divided  pinne.    Saton't  Verru  of  Sf,  A .] 

W.  glabella.  R.  Br.        Smooth  Woodsut. 

Nartb  o[  lake  Soperlor  (at  K&kabeka  f alia),  JfofotmidoubtlMialM  tobetoiDdlt 
northern  Hlnneaota  ;  Btillwater,  MUs  FUM. 

"W. Oregrana,  Eaton.       Oregon  Woodaiit. 

Bentb  ibore  of  lake  SapeHor  and  weatward  [Keweeoaw  penlDanla  and  l«ke  Wlial- 
pegj ;  doubtleaa  tn  aortbeni  IdnneiaU ;  lUo  M  Stillwater,  JKIm  VUU  . 

W.  Hcopullna,  Eiton.*        Rocky  HountMD  Woodsw. 

Oolleeted  by  Uit*  VaOitart  M  Dalnth,  and  at  Tajplorl  Fall*  on  the  Bt  Oroti  Htv  : 
Lyona  creek  below  Hlnneopa  lalla.  Blue  Eartb  oountr,  Oed0«.  "OrowlDK  lo  dean 
nuOTeaon  rooka  and  Incravloetf,  Irom  Oregon  to  Mono  Paia.CalUomta,  and  aitanllDf 
eastward  to  Dacotab.  Hlnneaota  and  Coloroda.  .  .  .  The  lai(eBt  apaelmeni  an 
from  HlDnesota  and  Colorado."   Satan't  Fernt  of  Sortk  Amtrit(i. 

DICKSONLA.,  L'Her.       Dicksoria. 
I>.  pilosiascula,  Willd.  (D.  punctilobola,  Ennze.)       Fine-haired  HoontaiD 
Fern.    Hay-tcented  Fern. 
UlMCathcart.      Btearnacoaiitir,  CantpEwU;  lakePepln,  itiu  Mcmniim.      Ban. 


OSMTJNDA,  L.        Flowering  Fers. 
O.  regrallB,  L.        Royal-Fern.    FlowerioK  Fern. 

Frequent  throushout  the  state,  eioeptlDg  far  southward.  North  of  lake  Boperlor 
(common  alonK  DbtII's  TrMk  river),  Robert)^  Anoka  eounti,  etc.,  Upturn;  Saint  FhI 

aud  Dorthward,  SSit*  Caihtart,  Mim  FUIA. 

O.  Claytoiiiana,  L.        Clayton's  (Interrupted)  Flowarina;  Pern. 

Comnion,  or  frequent,  throughout  the  state. 
O,  cinnamomea,  L.        Cmaamon-Fem. 

Throughout  the  state,  eiceptlag  perhaps  nortbweatward.  Comnion  north  at  lata 
8uperlorandatM1uneapoUB,Ro0erta;  Anoka  oountT.ele.,  ETphoia,' Taylor's  Falla. HW 
Catheart.  Mitt  Field;  NorihBeld,  Klce  county,  Chantui  lake  Fepln,  Jfiai  JtoMKair. 

•ffooDHu  acoruuHA,  Eaton.  Boot^toeka  short,  eraepln|,ohatty,tormfDC Ian* 
tiifLs  or  piilclies  ;  stolka  two  to  lour  Incbes  high,  not  Jointed,  bright  terrualnoui  ne«tb« 
base,  paler  and  stramlneoua  upwards,  puberuleni  like  tbe  rachli  and  the  under  surli" 
or  llio  troiid,  with  minulo  jointed  balri  and  stalked  gUnda  ;  (roods  lanteolale-oblonf, 
tour  to  eight  Inches  long,  plnnitte  ;  plooa  numerooa,  eight  (o  Blteeo  llaei  \aag.  obloDt- 
-      ■  0  elcht  paira  ol  »bon  ovale  or  obiorn 

~  ■autTlnal''   Induslnm  very  delleau. 
<Ia  Mlort  halra  rompospd  ol  Inenilu 
Ftmi  or  y  -  A. 


BTATI  OBOLoeiST.  179 

OPHIOGLOSSACEiE.        Addbr's-Tonoue  Family. 

I 

BOTBYCHIUM,  8wartz.       GBAPB-FKur.    Moonwobt. 

S.  liUnaria,  Swartz.       Moonwort 

North  shore  of  Uke  8aperior»  Maeoun;  donbtteas  to  befoand  in  northern  Minnesota. 

B,  simplex,  Hitchcock.       Hitchcock's  Grape-Fern. 

Thomson,  Carlton  county  (rare),  If  its  CathcarL  [Abundant  at  Fort  William,  north 
of  lake  Superior,  Maeaun.]      North. 

[B.  lanoeolatum,  Angstrom,  and  B.  matrlcarissfolinm,  Brann,  probably  oceur  in 
northeastern  Minnesota.  The  latter  is  distinguished  from  B.  laneeolatum  by  haflng 
the  sterile  segment  petloled,  diverging  but  little  and  embracing  the  fertile  when  young, 
oblong  and  only  in  the  largest  plants  deltoid,  with  its  dlTlsions  and  lobes  oblong  or 
ovate  and  obtuse ;  panicle  with  stalk  usually  half  as  long  as  the  storile  segment,  and 
sometimes  longer  than  it ;  and  by  its  tmiting  two  or  three  weeks  earlier.   EaUm*$ 


\     A 


B.  Yirifiiiianuin,  Swarfc^.       Viririnia  Grape-Fern.    Rattlesnake  Fern. 
Frequent,  or  common,  throughout  the  stato, 

B.  ternatum,  Swartz.   (B.  lanarioides,  Swartz.  B.  australe,  R.  Br.)       Ter- 
nate  Grape-Fern. 

Throughout  the  stato,  but  infrequent.  St  Croix  river.  Parry;  St  Oroix  Falls  (rare), 
Mi88  Field;  lake  Pepin,  if  iss  Manning;  near  Lake  Crystal  (station  now  obliterated), 
Jjeiberg;  lake  of  the  Woods  at  mouth  of  Rainy  river,  Dawaon,  [Var.  obliqnum,  Milde, 
And  var.  dlssectum,  Milde,  probably  also  occur  in  this  stato.] 

OPHIOOLOSSUM,  L.       Addkr*6  Tonoxtb. 

O.  TuIflratuniyL.       Adder*8-Tongue. 

Lake  ot  the  Woods  at  mouth  of  Rainy  river,  with  the  last,  Dawton,      Rare. 

LTCOPODIACEiE.        Club-Moss  Family. 

LYCOPODrUM ,  L.       Club-Moos.    Trailino  Eyerorbbn. 

Ij.  lacidalmn,  Michz.       Shining  Club- Most. 

Mouth  of  Devil's  Traek  river,  lake  Superior,  and  on  Oartton's  Peak  (abundant), 
BobertM;  lake  of  Uie  Woods.  Dmoeoii;  Kettle  river.  Pine  county  (oommonX  Upham;  St. 
Crolz  river.  Parry;  Bine  Barth  county,  Leiberg,  [Hesper,  Iowa,  Mrs,  Carter;  the  sole 
•pedes  of  this  genus,  and  Its  only  locality,  known  in  Iowa,  Arthur,]      North. 

L.  8ela8ra»  L*       Fir  Glob- Moss. 

North  shore  of  lake  Superior,  Juni,  BoherU,      Rare.      North. 

li.  iniuidalam,  L.       Marsh  Clab-Moss. 

YWIiadei,  iMMtli  shore  of  lake  Superior,  Juni;  Stillwater.  Jfias  BuOcr, 
Kmb. 

Jim  HMuvilaiiniy  lu      Clnb-Moai. 

m^  11m  north  part  of  the  stato ;  extondlng  southwestward  to  Pine 
•MBtf  fanuNQX  Pjpfcgm,  and  the  sources  of  the  Mississippi,  UougMon, 

&»  dMdloidMai,  Miohz.       Tree-like  Clab-Moss.    Gronnd-Pine. 

•  axtondiog  southwest  to  Wadena  county ;  the  most  plentiful 
la  Fine  county,  Upham. 
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Additional  Locautibs. 

Nelumblum  lateom,  Wllld.;  in  lake  Pepin  near  Frontenae,  MiuM annikig^  Jf  n.  RaifL 

Oardamine  pratensls,  L;  Winona  county,  Norton, 

Oxalif  Acetosella,  L.;  Winona  county,  Norton,    [Kztendlng  aouUi  In  Midiican  t» 
lak«  8t  Olalr.] 

TrifcHam  hyltridum,  L.;  Minneapolis,  A.  W.  Jonn. 
.  Deunodlum  rotundlfollum,  DO.;  Winona  county.  Norton, 
'  Vieia  8ativ<i^  L.;  Washington  county,  Minneapolis  and  Saint  Cloud. 
.   Spiraea  tomentosa,  L;  Winona  county, /Norton. 

Myrlophyllum  heterophyllum,  Michx.;  West  Saint  Paul,  Kiss  BtiOer, 

<Rnotbera  fruticosa,  L:  Winona  county,  Norton;  Waseca  county,  Hiss  ThraXL 
•'  Berula  angustlfolia,  Koch  ;  Winona  county  (abundant  in  cold  springt  brooks,  and 
must  abundant  in  tbe  coldest  water),  Norton, 

Gephalauthus  oooidentalis,  L.;  Winona  county,  Norton. 

Honstonia  purpurea,  L.,  yar.  clllolata,  Gray :  Winona  county,  Norton, 
.  Solidago  ulmifolia,  MuhL;  Rice  county  (rare).  Chancy, 

Ambrosia  trillda,  L.,  var.  integrifolla,  Torr.  &  Gray ;  common  in  tbe  Red  riyer  tsI- 
ley.  Leitferg. 
■■  Helianthns  blrsutus,  Raf . ;  Rice  county,  Chaney, 

Coreopsis  tricbosperma,  Michx.;  Saint  Cload,  CampbeU, 

Lobelia  cardlnalis,  L.;  Owatonna,  Steele  county,  Chaney. 

Asclepias  yertidtlata,  L. ;  add  :  common  south  westward. 

Cydoloma  platyphyllum,  Moquin ;  bank  of  Gannon  riyer,  Northfteld,  Biee  eoonty» 
Chaney, 

Chenopodium  capitatum,  Watson  ;  Stockton  quarries,  near  Winona.  Hdlzlnow, 

Frcelichia  Fleridana,  Moquin  ;  near  Red  Wing,  Sandi)org, 
'  Polygonum  Yfrglnlanum,  L.;  Ramsey  county,  OeaUund, 

Dloscorea  yillosa,  L.;  Red  riyer  yalley,  Leiberg, 

Sporobolus  asper,  Kunth  ;  Minneapolis,  Oeetlund, 

Corrections  in  Nomenclaturb. 

Prof.  C.  S.  Sargent  has  kindly  permitted  tbe  perusal  of  proofs  of  his  Catalogue  of  ih^ 
Forest  Trees  of  North  America^  a  report  soon  to  be  published  for  tbe  Tenth  Ohsus  of 
the  United  States,  according  to  which  seyeral  changes  in  nomenclature  are  requiired  by  . 
species  in  this  catalogue,  making  them  read  thus  :  Qukbcus  obtubiloba,  Michx. ;  Q. 
p&iNOiDES,  Willd.,  (Q.  Prlnus,  yars.  acurainata,  MiChx.,  and  humilio,  Marshall) ;  Bktu- 
LA  PAPYRiFEBA,  Marshall  (B.  papyracea.  Ait.) ;  Alnus  nfCANA,  Wllld.  [only  the  type- 
occurs  here,  while  yar.  ylrescens,  Watson  (var.  glauca.  Regel,  In  part),  ranges  from  the 
Saskatchewan  to  British  Columbia,  aud  thence  soutii  in  the  mountains  to  New  Mexico] ; 
AxNUS  SERBULATA,  Willd. ;  and  Abies  baubamba,  Miller.  Of  Populus  balsamlfera,  L,. 
yar.  candicans.  Gray,  Prof.  Sargent  writes  :.**Rare  and  perhaps  unknown  in  a  wild 

state  ;  yery  common  In  cultiyation." 

■  «  > 

Review  of  the  Catalogue, 

The  total  number  of^^plants,  lucluding  both  species  and  varie- 
ties, enumerated  in  this  catalogue  and  appendix,  is  1650,  belonging 
to  657  genera,  and  representing  118  families  or  orders.  Seven- 
tenths  of  the  whole  are  exogenous:  of  which  480  ate  polypetalous, 
512  gamopetalous,  149  apetalous,  and  14  gymnospermous.  Of  the 
remaining  three-tenths  427  are  endogenous,  and  68  are  vascular 
cryptogams. 

One-twelfth  of  this  flora  consists  of  introduced  species,  number*  • 
ing  138:  of  which  120  are  exogenous,  54  being  polypetalous,  44"' 
gamopetalous,  aud  22  apetalous;  and  18  are  endogenous.    Th^ 
twelve  orders  contributing  most  to  this  number  are  GompontflBi  18; 
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Graminese,  17;  Graciferse,  12;  GaryophyllacesB,  9;  Leguminosad,  9; 
Labiate,  8;  Polygonacese,  7;  Solanacese,  6;  Ghenopodiaceae,  6;  Mal- 
Taceffi,  5;  XJmbellifersB,  5;  and  Borraginacese,  5.  One  order  and 
fifty-five  genera  are  represented  only  by  introduced  species;  leaving 
117  orders,  502  genera,  and  1512  species  and  varieties,  occurring 
indigenously  in  this  state. 

Counting  only  indigenous  plants,  the  twelve  largest  orders  arc^ 
as  follows:  Compositse,  204;  Cyperaceae,  129;  Gramineae,  122;  Legu- 
minosae,  62;  Rosaceas,  62;  Rananculaceae,  45;  Filices,  43;  Orchid- 
aceae,  41;  Cruciferae,  39;  Liliaceae,  89;  Sorophnlariaceae,  87;  and 
Ericaceae,  34;  making  857,  or  nine-sixteenths  of  our  native  fiom. 

A^ain  counting  only  indigenous  species  and  varieties,  the  forty 
largest  genera  are  Carex,  89;  Aster,  34;  Solidago,  28;  Polygonum, 
20;  Ranunculus,  18;  Viola,  17;  Potamogeion,  16;  Helianthus,  15; 
Juncus,  15;  Potentilla,  14;  Salix,  14;  Aspidium,  13;  Asclepias, 
Habenaria,  and  Panicum,  each  12;  Euphorbia,  Quercus,  and  Scir- 
pus,  each  11;  Anemone,  Rubus,  Galium,  Artemisia,  Gerardia, 
and  Gentiana,  each  10;  Erigeron,  Vaccinium,  Pyrola,  Eleocha- 
ris,  and  Poa,  each  9;  Arabia,  Hypericum,  Astragalus,  Desmodium, 
Ribes,  Gornus,  Gnicus,  Trillium,  Gyperus,  Elymus,  Equisetum,  and 
Lycopodium,  each  8.  In  thirty-one  of  these  genera,  including  the 
first  three,  no  introduced  plant  is  found. 

Of  the  412  species  in  Sargent^s  Catalogue  of  the  Forest  Trees  of 
North  America  [north  of  Mexico],  81  occur  indigenously  in  Minne- 
sota; but  eight  of  these,  though  becoming  trees  in  some  portions  of 
the  United  States,  do  not  here  attain  a  tree-like  size  or  habit  of 
growth,  while  forty-eight  (mostly  noticed  on  pages  13  to  15)  be- 
come large  trees,  at  least  forty  or  fifty  feet  high.  Besides  these, 
about  125  indigenous  shrubs  belong  to  this  fiora,  making  its  whole 
number  of  woody  plants  about  206.  .Two  species  of  Smilax  are 
the  only  endogenous  plants  in  this  number. 

In  the  statements  of  geographic  range  northward,  very  im- 
portant aid  has  been  derived  from  lists  by  Prof.  John  Macoun,  of 
plants  found  in  British  America  north  of  Minnesota,  published  in 
Beports  of  Progress  of  the  Geological  and  Natural  History  Survey 
of  Canada  for  1875-76,  1878-79,  and  1879-80;  from  his  Catalogue 
of  Canadian  Plants;  Part  L  Polypetalas^  published  as  a  report  of 
the  same  survey,  in  1883;  and  from  manuscript  notes,  communi- 
cated by  Professor  Macoun,  respecting  the  divisions  of  the  fiora 
after  Polypetalas.  Toward  the  east,  south  and  southwest,  similar 
aid  was  found  in  Wheeler  and  Smithes  Catalogue  of  the  Phcenoga^ 
fmm$  and  Vaeeuhr  Cryptogatnous  Plants  of  Michigan:  1881  (con- 
iaiailig  l<iM  apeoiet  and  varieties,  of  which  1476  are  indigenous); 
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G,  D.  Swezey'a  Catalogue  of  the  Phcenogamoue  and  Vascular  Crtfp" 
togamous  Plants  of  Wisconsin^  forming  chapter  Y  in  Geology  of 
Wisconsin^  vol.  1: 1883  (containing  1473  species  and  yarieties,  of 
which  1337  are  indigenous);  J.  G.  Arthur^s  Contributions  to  the  Flora 
of  Iowa,  numbers  I  to  VI:  1876  to  1884  (containing  1210  species  and 
varieties,  of  which  1097  are  indigenous);  and  Prof.  Samuel  Aughey*s 
Catalogue  of  the  Flora  of  Nebraska:  1875  (containing  1718  species 
and  varieties  of  phaenogams  and  vascular  cryptogams,  of  which 
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atedi  Dodge  and  Steele  counliea.  by  M.  W.  Sarrington;  and  tbe  Oeoto^f  of 
Waseca,  Blue  Earth,  Faribault.  Watonwan.  Martin,  Cottonwood.  JackBOn, 
Murrsf,   Nobles,   Brown,  Redwood,  Yellow  Medicine,  Lyon,  Lincoln,  Big 


Stone,  Lac  qui  Parte  and  Le  Sitenr 
gtatuitousl;  to  all  public  librarie* 
other  8l«td  libi-aiies  and  state  uc 
•cientific  WMvetiee;  tbe  remainder 


n  Upham.     Dintribated 

1  county  auditors'  officea  in  the  state,  to 
nitie«,  and  to  leading  geolofci^^"  ^ff 
held  Tor  aale  at  the  cost  of  publication, 

(3.50  per  copy  in  cloth,  or  $6  in  grained  half  roiin  binding,  upon  application 

to  Ftof.  N.  H.  WincdieU,  Mmneapolu. 


1.  CntcnLuiR  No.  1.  A  copy  of  the  law  ordering  the  surrey,  and  a  note  ask- 
ing the  co-operation  of  citizena  and  othecB.     1872. 

2.  Peat  for  Douestic  Fukl,     1874.     Edited  by  S.  F.  Ptckham. 

3.  Report  oh  the  Salt  Spriks  Lands  due  the  State  op  Menhrsota. 
A  biiitory  of  all  official  transactions  relating  to  tbem,  and  a  statement  of  their 
amona*  and  location.    1874.    By  N.  H.  Wlnehen. 

4.  A  rATAUioDB  OF  TBS  Plahts  OF  MiNHBaoTAj  prepared  in  1365  by  Dr. 
I.  A.  Lapham,  contributed  to  the  Geological  and  Natural  History  Survey  of 
Minneiota,  and  published  by  the  State  Horticultural  Society  in  1S75. 

5.  CiRCU^AB  No.  3.  Relating  to  Botany,  and  giving  geneial  difectiona  for 
collecting  inforntatioo  on  the  flora  of  the  state.    IS76. 

6.  CnicuLAR  No.  3.  The  establiehnient  and  organization  of  the  Muwum. 
1877. 

7.  Circular  No.  4.  Relntiog  to  duplicates  in  the  Museum  aod  ezcbanges. 
1878. 

8.  Tdr  BtFti.DiNa  Stones,  Clats,  hiHXB,  Cbhskts,  RooFtNO,  Fviaatsa 
AND  PiViKG  Stones  of  Minnesota.  A  special  report  by  N.  H.  Winchttl. 
1880. 

9.  Circular  No.  5.  To  Quarrymen  and  Builders.  Relating  to  the  coltection 
of  two-inch  cu1>es  of  buildinf  stones  for  phjitical  teats  of  strength,  and  for 
chemical  examination,  aud  aamples  of  clay  and  brick  for  the  General  Museum. 
1880. 

10.  Circular  No-  6.  To  owners  of  mills  and  unimproved  water-powert. 
EelatitiK  to  the  Hydrology  and  water-powers  of  Mimiesota.    1880. 
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